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EDITORIALCOMMITTEE
THIRTY FIRST October 2015 marks the celebration of 47 PhD doctorates receiving their scroll during 
UiTM 83rd Convocation Ceremony. This date is significant to UiTM since it is an official indication of 
47 more scholarly contributions to the world of knowledge and innovation through the novelty of 
their research. To date UiTM has contributed 471 producers of knowledge through their doctoral 
research ranging from the field of Science and Technology, Business and Administration, and 
Social Science and Humanities. This Doctoral Abstracts epitomizes knowledge 
par excellence and a form of tribute to the 47 doctorates whose achievement 
we proudly celebrate.
To the graduands, your success in achieving the highest academic qualification 
has demonstrated that you have indeed engineered your destiny well. The 
action of registering for a PhD program was not by chance but by choice. 
It was a choice made to realise your self-actualization level that is the 
highest level in Maslow’s Hierarchy of Needs, while at the same time 
unleashing your potential in the scholarly research. 
Do not forget that life is a treasure and that its contents continue 
to be a mystery, thus, your journey of discovery through research 
has not come to an end but rather, is just the beginning. Enjoy life 
through your continuous discovery of knowledge, and spearhead 
innovation while you are at it. Make your alma mater proud through 
this continuous discovery as alumni of UiTM. As you soar upwards 
in your career, my advice will be to continuously be humble and 
‘plant ’ your feet firmly on the ground. 
Congratulations once again and may you carry UiTM as ‘Sentiasa di 
Hatiku’.
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This newsletter was created to 
disseminate information on the 
research carried out by the doctoral 
graduates of UiTM by sharing the 
abstract of their thesis.
For more information do not hesitate to 
contact us at http://ipsis.uitm.edu.my
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Precipitation Estimation (QPE) in Klang River Basin
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Power Planning for Ensuring Secure Operation in Power 
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Flooding is a natural disaster that often occurs in Malaysia due to its 
heavy rainfall distribution. Lately, the exceptional amount of rainfall 
worsens the flood situation. Many incidents of floods attributed to 
the extreme downpour caused massive problems. The capability 
of gauge to receive data of the torrential precipitation is affected 
and need to be addressed. Thus, the deployment of radar helps to 
retrieve better rainfall data due to spatial and temporal factors. Radar 
has the advantages of detecting rainfall amount with higher resolution 
and covers larger areas. In addition, radar can also access hilly and 
ungauged areas with the ability to detect cloud movement and lead to 
estimation of precipitation. However, radar faces several glitches that 
hinder its accuracy. Among the problem reported on radar application 
in quantitative precipitation estimation (QPE) is the inappropriate 
reflectivity-radar (Z-R) equation used to convert reflectivity to rainfall 
rate. This research focuses on Z-R relationships in radar conversion 
to obtain rain data especially for Klang River Basin. In order to 
integrate radar data into any quantitative precipitation estimation, the 
Economics and efficient energy dispatch management is necessary 
to address the increase in energy demand within a limited energy 
resources while maintaining secure power system operation. 
Many researches have been conducted to overcome the issues in 
the implementation of Economic Dispatch (ED). Conventionally, 
ED problems concern with minimization of total costs while 
satisfying several operational constraints. In this research, a new 
optimization technique namely the Adaptive Tumbling Bacterial 
Foraging Optimization (ATBFO) technique was developed to solve 
the ED problems. In solving for the ED problems, the impact to the 
environment was also taken into consideration. Hence, the ED problem 
is termed Secured Economic Environmental Dispatch (SEED), 
in which the objective of the optimization now not only minimizing 
Faculty of Civil Engineering
Faculty of Electrical Engineering
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suitable Z-R equations must be used to produce acceptable results. 
Z-R relationship is dependent on rain types and spatial location. 
For Malaysia that experiences rain from monsoon seasons, the 
Z-R relationship is then needed to be categorized under several 
types including general and monsoon rain. Seven rain classes are 
recommended as low, moderate, heavy, South West, North East 
and also two inter monsoon rains. By using Simplex Algorithm, 
the optimum Z-R relationship is derived to suit the Malaysian rain 
types. The newly derived Z-R equations were found to provide 
better estimations compared to the current Z-R used by Malaysian 
Meteorological Department (MMD) for Klang River Basin area. It 
reduces the radar-rainfall overestimation by 50% and depicts better 
performance in the statistical measurement analysis. With the new 
Z-R equations, the average mean error for all seven rain categories 
is reduced from -68.17 to -6.59, for average mean absolute error, 
the value decreases from 71.50 to 16.32. The average value for 
root mean square error (RMSE) also reduced from 89.90 to 20.30 
while the bias denotes average error reduction from 3.20 to 1.22. 
The improved radar rainfall as quantitative precipitation estimation 
(QPE) has also been applied in the rainfall-runoff modeling with grid-
based Soil Conservation Service Curve Number (SCS-CN) method 
and GIS utilization. The outcomes demonstrate good agreement 
between simulated data and observed data for selected events 
especially with the new Z-R equations. The results performance 
suggests that the new Z-R equations deliver better estimation in 
the modeling operation. In short, radar and rain gauge data are 
good complementary that undisputedly enhances the quantitative 
precipitation estimation (QPE) for improving flood analysis in the 
future.
the cost of generation, but also ensuring minimum emission to the 
environment as well as reducing the total system losses. These 
objective functions were first considered individually and then were 
combined to be one multi objective function using the weighted sum 
approach. The multi objective technique is called Multi objective 
ATBFO or MOATBFO. The application of the developed optimization 
technique was extended to solve the Reactive Power Planning 
(RPP) problems. The objective of conventional RPP problems is 
to minimize the total power losses in a system. However, in this 
study, the aspect of security was also taken into consideration in 
terms of voltage stability condition in solving RPP problems. Hence, 
the RPP problem is now termed as security constrained RPP 
(SCRPP). In order to ensure maximum benefit would be obtained 
as a result of ED and RPP implementation in terms of generation 
cost minimization, total power losses minimization, while ensuring 
secure operating condition and minimum impact to environment, the 
proposed ATBFO and MOATBFO were utilized to solve for the Hybrid 
of SEED and SCRPP problem. An additional objective function was 
also taken into consideration in this which is maximum loadability 
improvement. The performance of the proposed techniques were 
used in solving SEED, SCRPP and Hybrid of SEED and SCRPP 
(HSEEDRPP) problems for the IEEE 118 bus system and also 
the IEEE 57 bus system. The comprehensive analyses were also 
conducted between two other familiar optimization methods known 
as original Bacterial Foraging Optimization (BFO) algorithm and 
Meta heuristic Evolutionary Programming (Meta-EP). From the 
results it shows that the multi objective ATBFO optimization is able 
to give better overall improvement in the objective functions for 
SEED, SCRPP and Hybrid of SEED and SCRPP problems.
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In this thesis, a composite between  poly (methyl methacrylate) 
(PMMA) with titanium dioxide (TiO2) films were synthesized, 
fabricated and characterized using sol-gel spin coating 
technique. The dielectric, electrical and physical properties of 
PMMA:TiO2 nanocomposite films was were investigated, to be 
used as the dielectric layer in the metal-insulator-semiconductor 
(MIS) device and organic field effect transistors (OFET) 
application. The goal of this study is to enhance the dielectric 
properties of PMMA with the influence of TiO2nanopowder 
(high-k) material in the PMMA. Another goal is to overcome the 
leakage current (tunnelling current) and high operating voltage 
in MIS and OFET devices. PMMA:TiO2 nanocomposite dielectric 
films deposition parameters were optimized resulting in good 
dielectric, electrical and physical properties. Results from the 
parameter optimization showed that the dielectric properties of 
PMMA:TiO2 nanocomposite film, which is focusing on the real 
Essential oil is the volatile extracts of botanical material and it is 
being used to promote health and human well-being because of 
its therapeutic effect. Essential oil is commercially extracted using 
distillation method which requires heat in order to break the oil 
glands during the process. Unfortunately, the oil quality obtained 
using this method is uncertain because chemical compounds in 
the oil are exposed to decomposition or transformation at high 
temperature.  Hence, this research proposed a novel approach 
of closed-loop temperature control using a new self-tuning fuzzy 
fractional-order PI (FOPI) controller to realize low temperature 
essential oil extraction for a hydro-steam distillation process. 
The controller will regulate the steam temperature at a desired 
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permittivity, ε’, imaginary permittivity, ε’’ and capacitance were 
improved. The real permittivity, ε’ of PMMA:TiO2 nanocomposite 
film was 12 and 10 measured at 1 kHz and 1MHz, respectively. 
These valuesare higher than pure PMMA film which was 4.6 
and 2.9, respectively measured at the same frequency. The 
capacitance value for PMMA:TiO2 nanocomposite film increased 
drastically from 296 pF/cm2 (for pure PMMA) to 457 nF/cm2. 
The leakage current density for PMMA:TiO2 nanocomposite 
film was ~ 10-8 A/cm2 under small electric field of 0.25 MV/cm 
is due to the addition of TiO2 nanoparticles. Metal-insulator-
semiconductor (MIS) structure was used to investigate the 
compatibility of PMMA:TiO2 nanocomposite film to be used as 
dielectric layer with ZnO and P3HT semiconductor layers. The 
capacitance-voltage (C-V) characteristics indicated that density 
of interface of trapped charge was found to be 9 x 109 eV-
1cm-2. In addition, the MIS exhibited leakage current of 10-6 A/
cm2 at 1V and relatively high breakdown voltage (2.05MV/cm). 
Small hysteresis was observed in C-V and I-V characteristics 
which were associated with ion drift and polarisation of the 
PMMA:TiO2 nanocomposite dielectric film. Finally, OFET 
devices with PMMA:TiO2 nanocomposite as gate dielectric were 
demonstrated. The OFET performance proved that PMMA:TiO2 
nanocomposite dielectric films were compatible with organic 
and inorganic semiconductors. Low threshold voltage, VTH was 
obtained for n-type and p-type OFET was around 2 V and -3 
V respectively, due to the increment in the ε’ and capacitance 
value of the PMMA:TiO2nanocomposite dielectric film. The 
fabricated OFET using PMMA:TiO2 as dielectric layer showed 
almost comparable characteristics reported by other researcher.
level to protect the oil from excessive heat. FOPI control 
technique is still at its infancy but the efficiency of the controller 
had been acknowledged by many researchers globally. FOPI 
controller is a generalized form of PI controller whereby it 
provides more degree of freedom that can guarantee better 
performances relative to the integer-order PI with the same 
controller parameters. Unfortunately, this characteristic leads 
to a more complex tuning methodology. Self-tuning capability 
of fuzzy rules was found to facilitate this issue satisfactorily 
using only information about the output error and rate of the 
output error. The control performances were evaluated on a 
hydro-steam distillation process under set point change and 
load disturbance tests. The proposed controller was found to 
produce less overshoot and better steady-state response under 
both conditions compared to PI, FOPI, self-tuning fuzzy PI, and 
self-tuning PID pole-placement controllers. Essential oil quality 
assessment was also performed on citronella oil samples that 
were extracted at 85ºC and 100ºC. Some differences had 
been observed in the sample extracted at lower temperature 
which produced lower refractive index and lower composition 
in citronellal but higher composition in citronellol and geraniol 
based on Gas chromatography – Mass spectrometry (GC-MS) 
analysis. This results show that the improvement proposed 
in this research is feasible towards improving the quality of 
essential oil extracted using hydro-steam distillation process.
* (MS) = Main Supervisor       (CS) = Co Supervisor
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Nitrogen doped amorphous carbon (a-C:N) was synthesized using 
a new custom-made Aerosol-assisted Chemical Vapor Deposition 
(AACVD) from camphor oil as the precursor. The a-C:N thin films 
have demonstrated better quality in uniformity, high conductivity, 
moderate and suitable ID/IG ratio from Raman analysis and 
optical band gap for solar cell applications. The doping process 
was successful as proven by the Energy Dispersive X-ray analysis 
(EDX) spectrum with the presence of Nitrogen (N) peak in a-C:N, 
and thus this AACVD has proven the suitability to undergo the 
doping process for nitrogen doped a-C:N. The produced thin films 
have demonstrated high conductivity with photoresponse effect 
towards the sun light which is very important in solar cell application. 
Transmittance spectrum of the nitrogen doped a-C:N exhibit a 
The rapid development of wireless communication systems in 
recent years has created a strong need for the development of 
new antenna structures. In this context, reconfigurable antennas 
have become very attractive for modern wireless communications 
because they allow the use of a single antenna for multiple 
systems. The research described in this thesis introduces the 
concept of reconfigurable antennas that are capable to operate at 
two different operating frequencies, either at 2.6 GHz or 3.5 GHz 
and were able to switch their beam control to various patterns. 
At the early stage of this project, a new frequency reconfigurable 
antenna design namely Aperture Coupler - Reconfigurable 
Stacked Patch Microstrip Antenna (AC-FRSPMA) of Structure 1 
and Structure 2 with different substrate materials was constructed. 
It uses a combination of aperture-coupled technique and stacked 
patch for the radiating elements to reduce the spurious radiation 
and increase the bandwidth performance. These designs 
successfully achieved frequency reconfigurability by implementing 
new coupling methods in the aperture coupled technique. The 
used of C-foam material in Structure 2 contributed to the high gain 
performance as compared to Structure 1 due to its characteristics 
which is similar to air. Then, by applying these concepts, three 
new reconfigurable antenna designs which can operates either 
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large transmittance value (>85%) and high absorption coefficient 
value of 106 cm-1 and the value was higher than undoped a-C 
(103-104 cm-1). The optimized optical band gap with the value 
of 1.4 eV was also close to the optimum optical band gap for the 
solar cell (1.5 eV) and the thin films yield the smooth surface 
morphology with very tiny grain size, which has the potential to 
produce the nanostructured a-C solar cell. The fabrication of new 
carbon based solar cell by N doped a-C was successfully done 
by using the AACVD process. The configuration for the fabricated 
device was Au/a-C:N/p-Si/Au. On the other hand, the rectifying 
J-V characteristics of Au/a-C:N/p-Si/Au photovoltaic cells resulted 
from the heterojunction between the n-type a-C film and the p-Si 
substrate. Since the substrate used was the p-Si substrate, no 
P-N junction will formed between the undoped a-C with weakly 
p-type conductivity and p-Si substrate. Thus it was proven that 
the conductivity of the a-C was tuned from weakly p-type to 
n-type from the nitrogen doping to form heterojunction with p-Si 
substrate. The rectifying curve for the device was obvious than 
the pure a-C, and the efficiency was 0.115% and this value is 
higher compared to the device fabricated from pure undoped a-C 
thin film, 0.003%. When the light was incident to the surface of 
the a-C:N, the photon in the lower wavelength region was strongly 
absorbed by the Au metal contact which served as the counter 
electrodes thus giving higher efficiency value. In addition, images 
captured by the FESEM exhibited small particle size, which is 
less than 100 nm and in nanostructured scale.
at 2.6 GHz (WiMAX) or 3.5 GHz (LTE). They are the frequency 
reconfigurable stacked patch microstrip antenna with single 
structure and array configuration (FRSPMA and FRSPMAA) and 
the pattern and frequency reconfigurable stacked patch microstrip 
array antenna (PRSPMAA). The FRSPMA antenna design was 
constructed from three layers of RT-Rogers 5880 materials due 
to the fact it reduces the fabrication error as compared to C-foam 
material. The FRSPMA design has achieved a high gain of 6.119 
dBi        (ON mode) and 6.196 dBi (OFF mode) by implementing 
the air gap with 3 mm thickness in the antenna design. Meanwhile, 
the second antenna design of FRSPMAA has successfully 
solve the problem of low gain issue which is not to the wireless 
technology standard faced by the FRSPMA by implementing a 
2 x 2 array configuration. The gain of FRSPMAA increases up 
to 9.415 dBi (ON mode) and 10.49 dBi (OFF mode) with the 
fix operating frequencies. Last but not least, the third antenna 
design, PFRSPMAA was designed to control the specific direction 
of radiation patterns at ±32°, +3°, –1° or at ±28°, +23° and –24° 
respectively at 2.6 GHz and 3.5 GHz with the condition of the gain 
is maintained. This was achieved by turning ON all the PIN diodes 
switches at the L-stubs and controlling the number of activation 
radiating elements. The contribution of this PFRSPMAA design 
is the function of L-stubs itself, where it was used to activate 
the direction of radiation patterns instead of behaving like the 
matching elements as the conventional stubs. However, it is very 
difficult to control all the PIN diodes switches manually in this 
antenna design. Thus, the PIC power microcontroller has been 
designed and developed to be integrated with the PFRSPMAA 
structure to control all the outputs automatically. The advantages 
of embedding the PRSPMAA with PIC were that the structure 
became more efficient, user-friendly and easier handling of the 
previous programmed output from the PIC. Results will later be 
displayed on the LCD available on top of the PIC board. The 
simulated and measured results were presented and compared to 
demonstrate the performance of the proposed antennas.
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In recent years, wireless transmission via high frequency 
electromagnetic wave has been given a lot of attention from 
various industries due to the emergence of new applications 
and new technologies. One of the most recent and interesting 
evolution in the wireless communications area is the trend 
toward the integration of multiple functions into a wireless 
device that can be used anywhere. One of the main components 
in the communication system is the microwave filter. The 
performance of the device is defined in terms of its transmission 
loss, circuit size and response selectivity. Dual-band filters are 
seen as the solution for circuit size reduction in a dual-channel 
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communication system. This thesis presents the development 
of new dual-band filter topologies that offer simplicity of design 
with single circuitry structure and improving the response 
selectivity with general synthesis. The topologies for dual-
band filters whose response can be controlled via their 
parameters would help in simplifying the early stage of its 
design. Combinations of resonators were used in designing the 
filters that constitute towards the selectivity of the frequency 
response. As the ring resonator is advantageous in terms of 
compactness and high selectivity, this work will concentrate 
on ring formation involving parallel coupled-lines in the 
objective of obtaining novel topologies for dual-band filters. 
Four topologies are presented whereby extensive optimization 
on each topology was done in order to obtain the dualband 
response. Three of this topology was then synthesized by 
using the synthesis of parallel coupled-lines ring resonators 
and simple circuit model of parallel coupled-lines that are 
already available. The complete synthesis of the three design 
topologies were developed showing the controlling of the 
transmission zero locations for high selectivity frequency 
response. The simulation and measurement results for each 
of the topology were done to verify the concept of the design.
Name :
Mohd Shahriman Adenan
Title :
Characterization Of Surface Layer Development On Duplex 
Stainless Steel Resulting From Thermochemical Hybrid 
Treatment
Supervisor : 
Prof. Dr. Ir. Mohamad Nor Berhan (MS)
Associate Prof. Dr. Ir. Esa Haruman (CS)
Dr. Y. Sun (CS)
The application of duplex stainless steels in various applications 
such as in petrochemical, water desalination and paper milling 
industries has rapidly increased in recent years, taking advantage 
of the combination of high strength and good corrosion resistance 
from the dual phase stainless steels. However, having low wear 
resistance and low surface hardness limits the applicability of the 
steels for wider applications; thus, improvement of the features 
is essential. A thermochemical hybrid treatment process has 
been developed to improve the wear resistance and surface 
hardness of duplex stainless steels without compromising its 
corrosion resistance. The process was performed by using a 
Faculty of Mechanical Engineering
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mixture of methane (CH4), ammonia(NH3) and nitrogen (N2) at 
low temperature of below 500°C. The process simultaneously 
introduces the alloying elements of carbon and nitrogen into the 
surface of the duplex stainless steels forming a precipitation free 
layer along with improvement of wear resistance and surface 
hardness. This study discusses the influence of the process 
parameters such as temperature, holding time and gas composition 
used during the process towards the structural development and 
morphology of the layer as well as the effects of precipitation on 
the chromium element. It was found that the nitrogen and carbon 
diffused at the layer producing expanded austenite phase and 
expanded ferrite phase of a complex combination of γN, γC, αN 
and αC. The expanded phases increased the surface hardness 
up to five times, improvised the wear resistance of the treated 
samples. However, traces of precipitation of chromium were 
detected in sample treated at prolonged 30 hours of holding 
time and for the sample treated for a temperature of 500°C, 
indicating the limit of the process parameter used to produce 
the precipitation free expanded phases. It can be concluded that 
the improvement on the surface hardness and wear resistance 
of duplex stainless steel can be achieved by the formation of 
expanded phases at the layer by controlling the main parameters 
during the thermochemical process.
* (MS) = Main Supervisor       (CS) = Co Supervisor
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Performing the biomimetic morphing method on a Micro Air 
Vehicle (MAV) wing is very challenging tasks due to the MAV 
wing size limitation, limited energy budgets, complicated 
morphing mechanism and complex aeroelastic interactions. 
These issues had restricted the application of morphing wing on 
MAV wing platform. As a result, the impact of twist morphing on 
MAV wing aerodynamics and structural performances was not 
fully understood. Thus, this thesis presents the investigation of 
wing structural, aerodynamics performance and flow structure 
formations on a basic twist morphing MAV wing named as Twist 
Morphing wing. A series of morphing force intensity was imposed 
on Twist Morphing wing design to elucidate the impact of twist 
morphing mobility. Fully coupled Fluid-Structure Interaction (FSI) 
simulation is the main methodology used in this works. The wing 
structural and airflow field problems over Twist Morphing wing 
were solved based on a three-dimensional (3D) linear quasi-
The stainless steels are become more susceptible to localized 
corrosion when they are exposed to harsh environments. 
This study is to deposit an alternative material focusing on 
nanocrystalline CoNiFe which has been identified as a potential 
candidate for replacing hexavalent chromium plating in corrosion 
resistant coating. This material is recognized as a green material 
because it does not hazardous to environment. The objectives 
of this research are to optimize the deposition parameters in 
synthesise nanocrystalline CoNiFe coating layer on stainless 
steel and heat treat it to obtain optimum corrosion properties in 
suitable environments. The CoNiFe coating was synthesised using 
an electrodepostion process by varying pH solutions (3, 7 & 9) 
and deposition times (30, 60 & 90 minutes) in order to determine 
the optimum deposition parameters. Other parameters such as 
electrolyte composition, temperature and current density were 
kept constant. The heat treatment process was conducted at the 
optimum heat treatment temperature of 700oC under two different 
inert gas atmospheres, which are 100% argon and mixture of 95% 
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argon + 5% hydrogen gases. Lastly, the corrosion behaviour 
of nanocrystalline CoNiFe with and without heat treatment 
under various environments was determined. In an optimum 
electrodeposition parameters (pH 3 and 30 minutes deposition), 
stainless steel are fully coated by nanocrystalline CoNiFe. 
Corrosion rate was decreased while hardness was increased 
due to the fine particles using acidic electrolyte of pH 3. The 
heat treatment on the coating sample was observed to produce 
better coating compared to the as-synthesised sample. The 
heat treated samples with a flowing 100% argon gas revealed 
the optimum properties with least voids and less agglomerates. 
Higher hardness and good corrosion resistance was observed 
with the homogenous microstructure. The optimum corrosion 
resistance environment of nanocrystalline CoNiFe was alkaline 
of NaOH and seawater environment. Heat treated nanocrystalline 
CoNiFe using flowing 100% argon gas is more compatible in 
alkaline environments compared to mixing gas atmosphere and 
as-synthesised coated sample. This phenomenon was due to the 
rearrangement of atoms on the microstructure which produced 
the smallest particle size and compaction of morphologies. The 
hardness was seen to increase gradually with the decrement 
of particle size. It was observed that smaller particle size and 
homogenous structure was significant in smoothness surface 
and the slowest corrosion rate.  Interestingly, it was found that 
the corrosion rate for all samples exhibited the slowest corrosion 
rate compared to the corrosion rate of the stainless steel despite 
the fact that the sample demonstrates the active corrosion.  This 
study contributes the useful guideline for the corrosion behavior 
of nanocrystalline CoNiFe with and without heat treatment in 
different natural and pH environments. This finding could be 
significant in stainless steel design and manufacturing application 
especially involved in corrosion environments exposure.
static structural coupled with steady state, incompressible 
Reynolds Averaged Navier Stokes - Shear Stress Turbulence 
(RANS–SST) flow. The validation on aerodynamic performances 
showed good correlation between the FSI and wind tunnel test 
results. The wing structural results showed that Twist Morphing 
wings had produced high geometric twist magnitude (  ), which 
in turn, induced higher lift coefficient (CL) and drag coefficient 
(CD) performances on the wing. The flow structure investigations 
revealed that this benevolent and malevolent aerodynamics 
attitude contributed by low-pressure intensity and strong tip 
vortex (TV) strength induced on Twist Morphing wing. These 
phenomenon had turned out greater in Twist Morphing wing with 
higher morphing force (5N and 3N) configurations. However, Twist 
Morphing wing had also exhibited poor maximum aerodynamic 
efficiency (CLCD⁄max) performances. The massive drag coefficient 
distribution had overwhelmed the successive increase in lift 
coefficient generation, which consequently plunged the maximum 
aerodynamic efficiencydistribution magnitude on Twist Morphing 
wings. Hence, a multifidelity data Metamodel Based Design 
Optimization (MBDO) study was conducted to improve the 
maximum aerodynamic efficiency distribution on Twist Morphing 
wing. The optimal aerodynamic efficiency for Twist Morphing 
wing achieved at CLCD⁄max= 6.05 with angle of attack, morphing 
force and velocity magnitude set at 4.67°, 2.31 N and 9.42 m/s, 
respectively. Detail investigation on optimization outcome showed 
that the optimal Twist Morphing wing exhibited better maximum 
aerodynamic efficiency magnitude than the non-optimal flexible 
wings. This is due to weak tip vortex strength, which induced low 
drag coefficient magnitude on the optimal Twist Morphing wing.
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The Blended Wing-Body (BWB) aircraft is an unconventional 
aircraft that offers the aerodynamics performance advantages 
compared to the conventional aircraft. This type of aircraft has 
a unique design where the main body is blended together with 
the wing that gives the additional lift of the aircraft. In contrast 
to the conventional aircraft, the BWB has a poor stability due 
to the absence of the tail. A possible solution is by using a 
horizontal control surface, the canard, to improve the stability 
of the BWB. For this purpose, a comprehensive investigation of 
the aerodynamic behavior of the BWB with canard is important. 
Malaysia is experiencing a major change in landscape development. 
In relation to the aim of turning Malaysia into ‘Garden Nation’, 
various strategies have been mapped including the campaign of 
greening the country through optimizing the number of tree planted 
over the country. Millions of trees have already been planted and 
many more will be planted in order to achieve a target of twenty 
millions of trees by the year of 2020. Despite the fact that the 
campaign is successfully carried out, the issue of quality for tree 
planting work still need to be duly addressed. The government 
of Malaysia under the Quality Management System (QMS) 
programme through Construction Industry Development Board 
(CIDB) in the year of 2006, has established Quality Assessment 
System in Construction (QLASSIC) as a tool to measure the quality 
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The Computational Fluid Dynamics (CFD) and experimental 
testing were conducted to obtain the aerodynamics parameters 
of the BWB; lift, drag and moment coefficient. The BWB with 
different canard aspect ratio (AR) were compared with the BWB 
without canard to study the effect of the canard to the BWB 
and to assess which aspect ratio of the canard is beneficial to 
the BWB aerodynamics performance. In this study, the canard 
has a fixed area and the aspect ratio, AR that varies at 2, 4, 6 
and 8. The computational analysis was made on a CFD code, 
NUMECA. The experimental works were performed on a scale 
model and tested in a low speed wind tunnel. Angles of attack, a 
varied from -10 to 10 degree, as well as canard setting angles, 
d. The investigations were carried out at Reynolds Number of 3 
x 105. The results show that the canard contributes a small lift 
forces but with the increase of drag to the BWB. On the stability 
issue, the canard with higher aspect ratio has a significant effect 
towards the moment coefficient of the aircraft configuration 
where it improves the trim angle and moment at zero lift. All 
these results are encouraging enough for the canard to be 
considered as mechanism for controlling the longitudinal mode 
of the BWB aircraft
of construction work. QLASSIC is a system or method to measure 
and evaluate the quality of workmanship of a construction work 
based on the relevant approved standard. QLASSIC enables 
the quality of workmanship between construction projects to 
be objectively compared through a scoring system. The aim of 
this study is to develop a set of quality assessment elements 
for landscape works which focusing on tree planting to be a 
part of an important components to facilitate QLASSIC program 
for landscape work. The development of quality assessment 
elements for tree planting was carried out through the survey on 
Landscape Architects’ opinions on the level of Critical success 
factors of landscape work element. The opinion of Landscape 
Architects was gathered through five ordinal value or likert-type 
scale of every element. The data were then been used to develop 
a weightage for every element based on Contribution Weightage 
Formula. The findings reveal that soil-mixture, root ball and 
planting hole are the elements that are ranked as the three most 
critical elements for the success of tree planting work. Finishing 
& treatment, staking and mulching are among the three elements 
that have been ranked as three lowest critical success factors 
for tree planting works. It is hoped that the findings would help 
to facilitate the QLASSIC in addressing quality assessment for 
landscape work. Besides, the findings can be a reference in the 
process of betterment the quality documents for landscape work 
in Malaysia.
Faculty of Architecture, Planning & Surveying
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The Malaysian construction industry is associated with a 
high degree of risk due to the nature of its business activities, 
process, environment and organisation. However, systematic 
risk management is not practiced in most public construction 
projects in Malaysia. This situation leads to project failure such 
as cost overrun, schedule slip and poor quality performance. Risk 
management is important to improve project performance in term of 
cost, time and quality. There is little information on the way informal 
reactive risk management practice contributes either positively or 
negatively to the project outcomes. The aim of this study was to 
understand the influence of informal risk management practice to 
mitigate cost overruns in Malaysian linear-type public projects. It 
involved projects that had cost overruns and were supervised by 
Malaysian government technical agencies on behalf of Malaysian 
ministries and other government agencies. A qualitative-
quantitative research methodology was used. The qualitative study 
involved interviews with a triad of client, consultant and contractor 
participants in 15 projects. Inductive content analysis produced 
16 categories of risk factors, 3 categories of risk treatments, 6 
categories of barriers to risk treatment usage and 5 categories of 
coping actions to overcome the barriers to risk treatment usage. 
Transparency is defined as the open flow of information and an 
essential element of the Government primary approach to reduce 
corruption. The prime reason for dealing with corruption problem 
is to promote transparency for all businesses. In Malaysia, fighting 
corruption is one of the National Key Results Area (NKRA) under 
the Government Transformation Program (GTP). Corruption is 
a fiduciary crime that is believed to penetrate the construction 
sectors in countries around the world. Given the intrinsically 
secretive nature of corrupt activities, the construction industry 
has a worldwide reputation for incidences of corruption and as for 
Malaysia; the issue of corruption in construction is at a serious 
level. Despite corruption exists in every stage of project life cycle, 
most of the issue of corruption focused at the procurement phase. 
Besides, sources of corruption can be divided into technical 
and behavioural issues. Undoubtedly corrupt practices have a 
lot of adverse effects on the industry as corruption may cause 
inefficiency and ineffectiveness on project performance. In recent 
years, anti-corruption strategy has been high on agenda in many 
parts of the world but relatively little examines the problem in a 
sector specific way. Regardless of many strategies in combating 
corruption has been undertaken in Malaysia, there is a need to 
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In the second phase of the study, a questionnaire was designed 
using the respective subcategories of these categories from 
the qualitative study phase and literature review findings. The 
questionnaire was surveyed on triads of project participants in 
250 projects. Hence, 750 persons were surveyed. The data from 
returned completed questionnaires from the triad respondents of 
31 projects generated the findings. Factor analysis was used to 
confirm the categories. Mean scores were used to determine the 
ranking of the categories. The top risk factor categories were: 1) 
design, 2) inadequate information and 3) land issue risks. The 
top risk treatment category was risk treatments during planning 
and design stage. The top three barrier categories were physical, 
technical as well as procedural and contractual barriers. The 
top three coping action categories were rescheduling, redesign 
and extra resources. T-tests and ANOVA were conducted to 
detect significant differences between four project characteristic 
variables and categories of the four risk-related variables (i.e. 
the risk factor variable, risk treatment variable, barrier variable 
and coping action variable). There were altogether 10 test results 
that showed significant differences (p<0.05). One-way correlation 
analyses were done on the relationships of overall mean scores 
among the risk factor variable, risk treatment variable, barrier 
variable and coping action variable. There is a moderately strong 
significant one-way correlation between the risk factor variable 
and cost overrun variable (p<0.05). Multiple regression of the 
categories that made up the risk factor variable (independent 
variables) and the cost overrun variable (dependent variable) was 
conducted. Only the third party organisations risk factor category 
and tender price risk factor category loaded on the regression 
equation. It is concluded, therefore, that third party organisations 
and tender price are two risk factors having an impact on cost 
overruns.
revise for a more drastic anti-corruption strategies to implement it 
effectively. The failure in coping with corruption partly stems from 
our lacking adequate analytical framework that would allow us to 
sufficiently understand its nature and causal linkage to economic 
development. Moreover, at present there is no framework of 
TI formulated to provide a systematic reading on the issues of 
corruption and means to reduce it especially in construction 
sector in Malaysia. Thus, the aim of this research is to develop 
a framework of transparency initiative (TI) to fight corruption 
for public construction projects. The empirical research was 
undertaken in two phases; Preliminary Study (i.e., exploratory 
interviews - 8 respondents, a brain-storming workshop - 72 
participants, and document analysis - 4 documents) and Main 
Survey (i.e., questionnaire – 71 responses) with respondents from 
Government agencies, contractors and consultants. The data from 
the Preliminary Study was analysed utilising thematic content 
analysis and qualitative software (Atlas t.i version 7) whilst the 
questionnaire survey was analysed using the Statistical Package 
for the Social Sciences (SPSS) software version 21. The findings 
from the research were used to develop a framework to fight 
corruption through TI which was validated to confirm its external 
validity. The findings confirmed that the level of corruption is high 
in Malaysian construction industry and procurement phase is the 
most vulnerable area for corrupt practices. Besides, transparency 
was found to be important in reducing corruption in term of 
creating norms for ethical behaviour or in improvement of process 
of work. However, the research reveals that behavioural issue 
is one of the important sources of corruption that is negatively 
related to transparency improvement in order to fight corruption. 
The framework of TI to fight corruption may serve as a guideline 
for project stakeholders in achieving better performance of 
construction project with reduced corruption.
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This study focuses on the revitalisation performance of the outdoor 
ambience in between heritage streets. The heritage streets in this 
study is limited to an abundance of shop houses within the core zone 
of the historic city of the Straits of Malacca; George Town in Pulau 
Pinang and Melaka. The existing physical and spiritual attributes 
of the ‘outdoor space in between the heritage street is currently 
in various conditions that requires urgent monitoring system of 
revitalisation. The spaces have a high potential to be enhanced as 
‘an urban outdoor living room’ with magnetic attraction as “a place” 
for promoting on-street cultural heritage products and environment. 
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The vibrancy of pedestrian movement of the observed study area 
has the regenerative potentials to create a positive aura with 
unique, antique and authentic ambience. Thus, the outdoor space 
quality reflects a high economic, environmental and social value. 
With this awareness, the study aims to unfold the “constructive 
approach” of the ambience with three main objectives. The 
first objective is to identify the heritage street Revitalisation 
Attribute (RA) and develop the Revitalisation Toolkit (RT). RA is 
the “construct” and RT is the “measuring tool” of the heritage 
street revitalisation performance (RP). The second objective is 
to investigate the experts’ decision-making using Expert Choice 
for Revitalisation Ranking (RR) of heritage streets. The highest 
rank street leads to the third objective which is to develop the 
Revitalising Strategy (RS). In terms of methodology, this study 
employs mixed methods of unobtrusive and obtrusive research. 
The unobtrusive research employs document analysis and Direct 
Visual Assessment (DVA) and the obtrusive research employs 
Focus Interview (FI) with experts in Melaka and George Town, 
Pulau Pinang. The findings of this research are the identification 
of RA, and the development of RR and RS. The research findings 
provide an integrated monitoring system for the identification of 
RA and development of toolkit for ranking and strategy towards 
valorising the urban outdoor quality of the heritage streets.
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Polarized absorption, optical dielectric spectra, absorption 
excitation and emissions spectra of blended poly (N-carbazole) 
(PVK) with poly(vinylidene fluoride-co-hexafluoropropene) (PVDF-
HFP) and polyvinylpyrrolidone (PVP) in the same composition have 
been investigated. The electronic structure has been calculated 
using extrapolation of oligomer method by semiempirical Zerner 
Modified  Intermediate Neglect of Differential Overlap (ZINDO) 
calculation. Polymer coating was carried out using doctor blade 
technique on a quartz substrate. Polarized absorption, optical 
dielectric spectra, absorption excitation and emission spectra reveal 
that there are significant different results obtained between PVK, 
PVK:PVP and PVK:PVDF-HFP. The electronic parameters such as 
absorption edge (Ee), allowed direct bandgap (Ed), allowed indirect 
bandgap (Ei) and Urbach edge (Eu) were calculated using Tauc/
Davis-Mott Model.  The dispersion behavior of polymer blending 
has been discussed using the Wemple–DiDomenico and Sellmeier 
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model. The luminescence excitation and emission spectra have 
also been evaluated and results reveal that significant changes 
occur in the spectrum with different polymer blends. PVK:PVP 
has the highest emission intensity and low Stokes shift followed 
by PVK:PVDF-HfP and PVK. The existing state of gap was 
calculated using AC conductivity. This result has further been used 
to predict the factor that affected the recombination mechanism. 
The luminescence mechanism due to energy transfer has been 
supported using electronic calculation and Fourier transforms 
infrared spectroscopy.  Resonance transfer of electronic 
excitation energy from sensitizer (donor) to activator (acceptor) 
has been modeled by using coupling resonance approach. The 
highest intensity of polymer blend (PVK:PVP) has futher been 
investigated by changing the composition ratio. The polymer 
blending systems consist of blended PVK with PVP (PVK:PVP) 
in  different weight ratios namely S1 (9:1), S2 (8:2), S3 (7:3), S4 
(6:4), S5 (5:5), and S6 (4:6). S5 show the maximum excitation 
and emission properties. The maximum of excitation and 
emission energy are discrepant non-linearly with the composition 
ratio. The emission spectra of Europium complex blended with 
PVK, PVK:PVDF-HfP and PVK:PVP has also been investigated. 
The emission spectra for all samples show the character of 
Eu complex. Eu complex blended with PVK shows the highest 
transition, followed by PVK:PVDF-HfP and PVK:PVP. This shows 
that the type of host polymer strongly depends upon the type 
of host polymer blended in Eu complex. Based on singlet-triplet 
energy levels and phosphorescence yield calculation, there are 
significant changes in the phosphorescence emission intensity 
when different host polymers are used.  
Faculty of Applied Sciences
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The coagulase-negative Staphylococcus (CoNS) is a group of 
bacteria that are gaining prominence as emerging pathogens of 
hospital-acquired infections. One such species is S. capitis, which 
is now the major cause of bloodstream infection especially in 
neonatal intensive units. The major virulence factor of  S. capitis 
appears  to  be  its  ability  to  form a  biofilm structure. A total 
of 200 local clinical isolates of CoNS was obtained from the 
Hospital Tuanku Ampuan Rahimah, Klang in between December 
2010 to May 2011. Nine species of CoNS were identified with S. 
epidermidis, S. haemolyticus, S. hominis and S. capitis being the 
most prevalent strains. Identification of the isolates by biochemical 
tests using the Microgen Staph ID kit was less than 50% accurate 
while identification via the sodA gene sequence provided better 
discrimination and accuracy. The ERIC-PCR fingerprinting was 
then used to genotype the CoNS strains and the Discriminative 
Index (D) was calculated. At D = 0.949, ERIC-PCR can be used 
with confidence to discriminate between the S. hominis strains. 
However, low discriminative power (D < 0.9) was observed for S. 
capitis, S. epidermidis and S. haemolyticus implying that ERIC-
This study focused on the dimensional shrinkage, stability and 
strength properties of oil palm lumber in relation to sawing pattern 
and resin impregnation treatments. A total of 26 oil palm trees of 
high yielding tenera variety were obtained from Sungei Kahang 
Estate, which is located between latitude N 2°12’24” to N 2°12’55” 
and longitudes E 103°30’59” to E 103°31’05”. The geographical 
position of oil palm tree in east and west directions was determined 
and its position was marked onto the trunk before felling. For basic 
properties, test samples in pith to periphery zone at different tree 
heights were analysed by using various analytical techniques. 
All tests were conducted according to standard test procedures. 
Based on results, basic properties-related parameters that include 
vascular bundle, moisture content (MC) and basic density of oil 
palm lumber were highly dependent on the distance in radial plane 
with tree heights. For dimensional shrinkage, oil palm billets were 
sawn into lumber scantlings of different nominal sizes using four 
types of sawing pattern, namely sawing patterns of type A (SP-A), 
type B (SP-B), type C (SP-C) and type D (SP-D). After drying, 
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PCR fingerprinting is not sufficient to genotype these strains. A 
multiplex PCR method was successfully developed to probe for 
the presence of icaABCD operon in a majority of the bacterial 
strains. At 88%, S. capitis showed the highest ability to form 
biofilm with a large percentage of these forming dense biofilm 
structures while the icaABCD operon was found to be present in 
all of the strains. Biofilm formation was however less frequent in 
other species, e.g. 39.2% in S. epidermidis, 16.7% in S. hominis 
and 3.3% in S. haemolyticus. Antimicrobial susceptibility test 
showed that for S. capitis, the formation of biofilm significantly 
increased the resistance of the biofilm cells to six types of 
antibiotics, similar to that reported for S. epidermidis. However, 
except for the case of ciprofloxacin, the thickness of biofilm did 
not appear to have any effect on the antibiotic resistance of the 
cells. Strain S. capitis B102 was selected for screening of novel 
biofilm-associated genes due to its ability to consistently form a 
very thick biofilm. Attempts to generate biofilm-defective mutants 
by transposon-mediated mutagenesis using the bursa aurealis 
system was however unsuccessful. Comparative genomics of 
B102 and three other S. capitis strains P27 (a non-biofilm former), 
B63 (moderate biofilm) and B145 (very strong biofilm) revealed 
that the S. capitis genome was dynamically shaped by horizontal 
gene transfer (HGT) via prophages, Staphylococcal Chromosome 
Cassettes (SCC) and plasmids. Some mobile genetic elements 
(MGE) present only in B102 and B145 are found to carry genes 
implicated in biofilm formation e.g. the Atl autolysin. By comparing 
the SNP profiles in strains with different biofilm phenotype, a list 
of seven candidate biofilm-associated genes was obtained. The 
ability of S. capitis to acquire additional genetic elements via 
HGT, and its propensity to form robust biofilm which enhances 
its antibiotic resistance, points to the possibility of this organism 
evolving into a significant pathogen.
the lumber shrinkage in radial, tangential and its cross-sectional 
area were measured using a mathematical technique of numeral 
integrations. In general dimensional shrinkage of oil palm lumber 
from the SP-D sawing pattern was the lowest, followed by the 
SP-A sawing pattern, while those lumbers sawn using both the 
SP-B and SP-C sawing patterns were highest (too distorted). 
With regards the resin treatment, oil palm billets were sawn into 
lumber scantlings using the SP-D sawing pattern, and dried to 
10 ± 2% MC. After drying, dried lumber was impregnated with a 
phenol formaldehyde (PF) resin using a vacuum infusion system, 
and followed by a densification process. With the introduction of 
grooves and channels, the resin flow was dispersed homogenously 
within the lumber matrix. The dimensional stability of densified 
resin-treated lumber was determined by measuring its antiswelling 
efficiency (ASE) while three-point bending procedures were 
employed for flexural strength properties. A positive ASE value 
indicated that the PF resin had penetrated into the cell wall and 
subsequently cross-linked, leading to bulking along interstitial 
spaces of parenchyma cells. The flexural strength of densified 
resin-treated lumber was significantly stronger than those 
lumbers devoid of PF resin, which in turn, was related to their 
basic properties-related parameters. These results collectively 
should provide some insight to the understanding of factors that 
influence the physical and mechanical properties of oil palm 
trunk, which when combined with a corresponding changes in 
material handling and processing may point the way forward to 
a satisfactory conversion and efficient utilisation for sawn lumber 
productions. Apart from sawn lumber products, information on 
variation in physical and mechanical properties as a function of 
the bole position along its radial plane with tree heights could 
assist to segregate billets from different sections of oil palm trunk 
for biocomposites such as plywood.
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The aroma and flavour of coffee are developed in the roasting 
process. Major volatile flavour compounds identified in roasted 
coffee beans are pyrazines. Since the roasting process 
significantly affects these volatile compounds, the roasting 
conditions need to be optimised in ensuring the quality of roasted 
coffee beans. In this study, the roasting temperature and roasting 
time for Indonesian Arabica and Robusta coffee beans were 
optimised based on the concentration of selected pyrazines 
(2-methylpyrazine, 2,3-dimethylpyrazine, 2,5-dimethylpyrazine, 
2,3,5-trimethylpyrazine and 2,3,5,6-tetramethylpyrazine) using 
response surface methodology (RSM), supported by overall 
sensory evaluation by an expert panelist and trained panelists. 
Since undesirable acrylamide is known to be produced during 
roasting process, minimising the amount of acrylamide was also 
considered in the optimisation of roasting process. Pyrazines 
In this study, preparation and optimization of ZnO nanostructures 
on PSiNs for chemical sensor was studied. The PSiNs was 
prepared by electrochemical etching using p-type, [100] 
orientation silicon wafer as a based material. The PSiNs samples 
were prepared by the electrochemical etching with photo-
assisted at different current density in the range of 15–40 mA/
cm2 and etching time at 10–50 minutes. Photoluminescence 
spectra show blue shift with increasing applied current density 
that is attributed by PSiNs pillar size. Variations of electrical 
resistance and capacitance values of PSiNs were measured using 
EIS. These results indicate that PSiNs prepared at 20 mA/cm2 
current density and 30 minutes have uniform porous structures 
with a large demsity of pillars. Furthermore, PSiNs structure 
influences large values of charge transfer resistance and double 
layer capacitance, indicating potential application in sensors. The 
ZnO nanostructures were synthesized on PSiNs substrates using 
thermal catalytic-free immersion method with Zn(NO3)26H2O as 
a precursor and CH4N2O as a stabilizers. Three parameters was 
used to optimized the maximum changes of capacitance on ZnO 
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were extracted using solid phase microextraction (SPME) and 
gas chromatgraphy with flame ionisation detector (GC-FID) while 
acrylamide was analysed using solid-phase extraction (SPE) and 
GC-FID. Optimised conditions for roasting coffee beans were 
obtained at roasting temperature of 167°C for 22 minutes for 
Arabica coffee beans and roasting temperature of 167°C for 27 
minutes for Robusta coffee beans. The optimised conditions were 
applied in roasting coffee beans samples from different varieties 
(Arabica and Robusta) and origins (Asia, Africa and America) 
and the dataset on the amount of pyrazines was subjected to 
multivariate analysis. Principal component analysis (PCA) was 
able to discriminate between Arabica and Robusta coffee beans 
with total variance of 91.94%, supported by hierarchical cluster 
analysis (HCA) showing two distinct clusters and discriminant 
analysis (DA) with 100% correct classification. PCA revealed 
two groups whereby coffee beans from Asia were distinctly 
separated from those of America and Africa with total variance 
of 92.74%. In accordance, HCA showed 2 clusters, cluster 1 
for Asia and cluster 2 for America and Africa. The analysis of 
pyrazines was applied to commercial coffee samples. Application 
of PCA and HCA resulted in 5 groups; 2 groups consisting of 
pure coffee samples and three groups of instant coffee samples. 
A method to reduce the amount of acrylamide produced during 
roasting without affecting the amount of pyrazines was studied 
by the addition of asparaginase. Reduction of acrylamide up to 
96.53% was obtained by soaking the coffee beans with 3000U/g 
of prior incubating at 50°C for 30 min. This study highlighted the 
significant contribution of pyrazines in the production of quality 
coffee beans and can be a promising parameter in classifying the 
types and origins of coffee beans.  
nanostructures on PSiNs, solution concentration (0.1, 0.2 and 0.3 
molar), molarity of CH4N2O (0.05, 0.1, 0.2, 0.4 and 0.6 molar) 
and immersion time (2, 4, 6, 8 and 10 hour). ZnO nanoparticle 
and nanoflowers were successfully synthesized on PSiNs 
substrate. An approach to fabricate chemical sensor based on the 
PSiNs/ZnO nanostructures arrays that uses an electrochemical 
impedance technique is reported. Sensor performance was 
evaluated by ethanol solutions using EIS measurement. PSiNs/
ZnO nanostructure exhibits higher sensitivity than PSiNs, with 
85.96% response after exposure to ethanol for 2 min. Compared 
with the PSiNs sensor, the response of which is low at only 20% 
and the maximum response of 48% is reached 6 min later. PSiNs/
ZnO nanostructures with a response of 85.96% after exposure 
to ethanol for 2 min remains constant for some period time (10 
min). This stability in response proved that the sample is stable 
and suitable as a sensing material based. The results indicate 
that the PSiNs/ZnO nanostructure chemical sensor exhibits rapid 
and high response to ethanol compared with a PSiNs sensor 
because of its small particle size and an oxide layer acting as 
a capacitive layer on the PSiNs surface.After that, the sensor 
was tested with different chemical solution, acetone, chloroform, 
benzene and toluene. For PSiNs sensor the response is low at 
ethanol, toluene and benzene with only 40%, and the maximum 
response of 60% is reached in 10 min. Compared with the PSiNs 
sensor, the PSi/ZnO nanostructures prepared sample exhibits 
higher sensitivity to ethanol, acetone and toluene, as observed 
above 70% response after exposure for 10 min. Both the sensors 
(PSiNs and PSiNs/ZnO nanostructures) give the least response to 
benzene as compared to others chemical solution. The benzene 
response in 10 minutes for PSiNs and PSiNs/ZnO nanostructures 
was lowest compare to other. There appeared two sensors show 
the resistance changes at 45% and 31% response, respectively. 
The sensor performance was improved when ZnO nanostructures 
deposited on PSiNs surface. 
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Multiferroic is one of the potential multifunctional materials for 
applications in novel based devices including magnetoelectric 
memory, spintronic and sensor. Efforts to develop more efficient 
multiferroic materials provide new opportunities and challenges in 
this field. Existing multiferroic materials were modified to enhance 
their existing properties. One of the known multiferroic materials is 
BiFeO3 which has a great potential to exhibit excellent multiferroic 
properties at room temperature. In this work, the investigation 
focuses on the variety functional and physical properties of strain-
free and strained perovskite-type multiferroic materials. The ab-
initio calculations based on Density Functional Theory plus on-
site Coulomb repulsion U method (LDA+U and GGA-PBEsol+U) 
as implemented in plane-wave pseudopotential CASTEP code 
were employed. The structural, lower energy symmetry, electronic, 
optical and elastic properties of strain-free BiFeO3 were preliminary 
determined. It has been shown that the application of self-interaction 
corrected LDA+U and GGA-PBEsol+U functionals improve 
the accuracy of calculated properties. The results of structural, 
electronic, elastic and optical properties of BiFeO3, calculated 
The structural and optical properties of ZnO can be modified 
by doping. The most important issue in this research is band 
gap.  This is because band gaps of materials can be the criteria 
for its usage in various device applications. The motivation 
for this research is to obtain substitutionally doped ZnO with 
various band gap values. This will enhance the light absorption 
properties of the modified materials. Modified ZnO materials can 
be used in future applications such as solar cells, gas sensors, 
optoelectronic devices and etc with improved performance. In this 
work, Copper (Cu) and Manganese (Mn) will be used as dopant 
in ZnO nanostructures. Fundamental studies of ZnO and Cu and 
Mn doped ZnO were studied. Synthesis and characterization of 
ZnO and (TM=Cu, Mn) doped ZnO nanostructures are analysed 
and the relationship with their band gaps were investigated. The 
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using LDA+U and GGA-PBEsol+U are in good agreement with 
other available calculations and experimental data. The lower 
energy symmetry of strained BiFeO3 was then studied via ab-initio 
calculation. The calculation revealed that the possible structural 
phase transformation discovered in strained BiFeO3 is due to 
the difference in volumetric strain effects. Moreover, misfit strain 
effects on the structural phase transformation, morphotropic 
phase boundary and physical properties of epitaxial BiFeO3 thin 
film were further investigated. The major finding in this study 
reveals that the coexistence of rhombohedral-like and tetragonal-
like phases in epitaxial BiFeO3 thin film occurred at moderate 
compressive strain of in-plane a-lattice parameter, which is 
also in excellent agreement with recent experimental studies. 
The optical blue shifted in monoclinic phase and red shifted 
inpure tetragonal phase of epitaxial BiFeO3 thin film were also 
discovered. Additionally, the modified BiFeO3 was investigated 
by substituting the Bi (III) with La (III). The rhombohedral to 
orthorhombic phase transformation in Bi1-xLaxFeO3 solid solution 
was determined at x= 0.57 for rhombohedral R3c and orthorhombic 
P21a phases respectively, which are consistent with available 
experimental and other calculation studies. Furthermore, the 
novel perovskite-type materials based on lone pair SbFeO3 and 
BiVO3 compounds were successfully designed in this work using 
ab-initio computational method. It has been found that the most 
stable crystal structure of SbFeO3 is antiferromagnetic monoclinic 
Pc phase. For BiVO3, ferromagnetic monoclinic P21/a phase 
(LaVO3-like structure) is found to be the most stable structure. 
These novel compounds have been found to demonstrate the 
structural phase transformation to polar monoclinic Pm and Cc 
phases under expansive volumetric strain effects. It is noted 
that the BiVO3 and SbFeO3 are metastable phase compounds 
under strain effect, which may be possible to be produced from 
high pressure-high temperature synthesis and epitaxial thin film 
growth techniques. Thus, the advanced epitaxial thin film growth 
technique is suggested as a potential method to synthesize 
BiVO3 and SbFeO3 single phase, which are promising candidates 
to be novel multiferroic materials.
nanostructures were successfully synthesized via a simple sol-
gel method without using any chelating agents. The fundamental 
properties such as thermal behaviour, crystal structure, size, 
morphology, electronic configuration, oxidation states, valence 
band, chemical environment and band gap of these materials were 
studied in depth. The thermal properties of these materials were 
studied by Simultaneous Thermogravimetric Analysis (STA) and 
the purpose is to find a suitable temperature for phase formation. 
The annealing temperature for ZnO and doped ZnO material were 
chosen based on the thermal profile of the materials. The phases 
of the materials were studied by X-Ray Diffraction (XRD). XRD 
revealed that the nanostructures for ZnO and doped ZnO can be 
obtained at low temperature of 300°C to 500°C. According to the 
FESEM results, the morphology of the materials changed from 
long nanorods to spherical like-shape as annealing temperature 
increases. The size and morphologies of the materials were also 
temperature dependent.  The band gaps of these materials were 
determined using UV-Vis Spectrophotometry. It was found that 
band gap changes occur with respect to morphology and size. It 
was also found that substitutional doping with Cu and Mn in ZnO 
leads to the narrowing in band gap. To further understand the 
reasons behind the band gap change, the chemical states and 
chemical environments of these materials were identified through 
X-Ray Photoelectron Spectroscopy (XPS). It was observed in 
valence band (VB) studies from XPS that introduction of dopants 
(Cu and Mn) in ZnO host material leads to additional new energy 
levels in the energy gap of ZnO. Thus, the band gaps of doped 
ZnO were modified according to the dopant atom.    
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This research explores the application of natural rubber (NR) latex 
as a thin coating matrix on unidirectional (UD) fabrics for ballistic 
impact applications. Pre-vulcanised NR lattices were used to 
coat ballistic fabrics mainly by the single dip method and half dip 
method. It was found that NR latex changes the frictional aspects 
among the fibers attached with thin polyethylene film in the coated 
fabrics. The NR latex film was able to bind the polyethylene film, 
restrict mobility and share in resisting load applied to the fabric. 
In particular, an increase in friction was evident from the higher 
In this research, the novel properties and potential applications 
of some nanostructured metal oxides and thin film metal oxides 
were studied. This work consists of mainly two parts, firstly the 
nano and micron powders investigation and secondly the thin 
film characteristics. The characteristics of nano powders have 
to be investigated first before thin film nanostructures are being 
researched, that is why it is important to study the characteristics of 
Al2O3 and MgO nano powders first. MgO and Al2O3 nano powders 
and its doped materials, Mg1-xCuxO (x = 0.02, 0.04, 0.06) and Al2-
xCrxO3 (x = 0.1, 0.2, 0.3) were synthesized using a combustion 
method. The study on doped compounds is to investigate band 
gap changes in the new materials. The synthesis conditions were 
optimized to obtain pure nanostructured metal oxides. In this work, 
it is found that the synthesis route using triethanolamine for the 
combustion synthesis is suitable in obtaining pure and single phase 
MgO, Al2O3, Mg1-xCuxO and Al2-xCrxO3 materials. The presence of 
substitutional elements in the MgO and Al2O3 lattice had caused 
changes in morphologies and crystallite size of the materials. 
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tensile, tearing and puncture resistance of the NR latex coated 
fabrics in comparison with neat fabrics. In the ballistic impact 
tests, utilizing several NR latex-coated fabrics in a fabric system 
increases the ballistic limit as high as 65% in comparisons with 
all-neat fabric system. The single dip coating technique gave 
higher ballistic limit value than the all-neat and other types of 
coating technique which was fired by Full Metal Jacketed Round 
Nose bullet. Somehow, the half dip coating method has the 
potential for ballistic applications because of the slight increase 
in the ballistic limit of a 12-layer fabric system. In subsequent 
tests, as high 23% in blunt trauma reduction was achieved 
using 4 NR latex-coated layers in the fabric system. The main 
deformation modes were small deflection or ballistic punch and 
peeling off of the NR latex film at the impact point. Neat fabrics 
failed mainly through broken fibers, fiber delamination, fiber pull 
out and fiber stretching. Calcium carbonate dispersion as a filler 
in the NR latex compounding also contributed in increasing the 
ballistic limit of the fabric systems. However, when compared 
with the unfilled NR latex-coated fabrics, the filler did not show 
to give any significant differences. As a conclusion, it can be said 
that the NR latex-coated fabrics were effective in absorbing the 
impact energy and reducing blunt trauma and has the potential 
to be used as blunt trauma panel and positioned at the rear of a 
body armour fabric system.
The band gaps and electronic band transitions were studied and 
found to be quite intimately connected with their functionalities. 
The band gap energies of MgO and Al2O3 obtained from the 
synthesis exhibit lower band gap energies than the standard 
value of the bulk MgO and Al2O3 but these results agree with 
work done in recent findings using more modern equipment. It 
was also found that the presence of substitutional elements Cu 
and Cr in MgO and Al2O3 lattice, respectively modifies the band 
spectra causing band gap narrowing in the materials. For thin 
film fabrication, high quality ultra-thin MgO and Al2O3 films were 
fabricated via the Pulsed Laser Deposition (PLD) method using 
different process parameters. The purpose is to see the effects 
of reducing the thickness of the thin films to nano dimension on 
the I-V characteristics of the thin film samples and investigate the 
reasons behind the observed experimental results. It was also 
to see if reducing the length in 1-D scale will affect the band 
gaps of the thin films. Thin film characteristics such as phase, 
purity, crystal growth direction, morphology and thickness are 
measured and studied. It was observed that the band gap of the 
thin films increased as the thickness decreased due to quantum 
effects, however, turn-on voltage has the opposite effect. This 
can be seen for both MgO and Al2O3 thin films. The decrease of 
the turn-on as well as the tunnelling voltage of the thinner films 
despite their larger band gap is a direct experimental evidence 
of quantum tunnelling effects in the thin films. This also proves 
that the quantum tunnelling effect is more prominent in low 
dimensional structures. Valence band offset of the thin films seem 
to play an important role to the electron dynamics of quantum 
tunnelling. According to the experimental results, Al2O3 thin films 
were found to be more useful for MOS application compared to 
MgO thin films. 
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In this study, two series of superconductor compounds with 
starting composition Tl0.9Bi0.1Sr2−xCexCa0.9Y0.1Cu1.99Fe0.01O7−δ 
(x = 0–0.20) and Tl0.9Bi0.1Sr1.8Yb0.2Ca1- xCdxCu1.99Fe0.01O7-δ (x = 
0–0.4) ceramics were prepared using the conventional solidstate 
synthesis method to elucidate their physical properties. For Ce-
substituted of Tl0.9Bi0.1Sr2−xCexCa0.9Y0.1Cu1.99Fe0.01O7−δ (x = 
0–0.20) samples, the zero critical temperature, Tc zero increased 
from 65.4 K (x = 0.05) to 71.0 K (x = 0.10), but slightly decreased 
for x > 0.10 indicating the optimum value of average copper 
valence was achieved at x = 0.10. Excess conductivity analysis 
using the Aslamazov Larkin, AL and Lawrence–Doniach, LD 
models revealed two dimensional, 2D to threedimensional, 3D 
transition of superconducting fluctuation behavior, SFB with the 
highest transition temperature, T2D-3D at x = 0.10. FTIR analysis 
in conjunction with XRD results showed softening of FeO2/CuO2 
planar oxygen mode which is suggested to be related to possible 
increase of interplane coupling, J and this is supported by computed 
results based on the LD model. The enhanced J increases 
superconducting coherence length along c-axis, ξc(0), and hence 
lowers anisotropy, γ resulting in enhanced superconducting 
properties. For Tl0.9Bi0.1Sr1.8Yb0.2Ca1-xCdxCu1.99Fe0.01O7-δ (x = 
Artemisinin is currently the only effective drug against malaria. 
However, artemisinin-resistant Plasmodium had begun to emerge 
in many malaria endemic areas. Discovery of new anti-malarial 
with artemisinin-like activity had been slow as the molecular 
target of artemisinin was yet to be established.   In addition, 
studies on the malaria causative agent were also hampered 
because Plasmodium was difficult to culture in-vitro. Therefore, 
this research aims to develop a reliable yeast screening system 
to help clarify artemisinin mode of action as well as accelerate the 
discovery of potential anti-malaria with artemisinin-like properties. 
The NADH dehydrogenase enzyme, which was coded by NDE1 
and NDI1, in Saccharomyces cerevisiae as thought to be a major 
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0–0.4) ceramics, substitution of Cd caused Tc zero increasing from 
40.0 K (x = 0) to 76.4 K (x = 0.3) before decreasing to 74.8 K (x = 
0.4) with increasing Cd2+ contents. FTIR analysis in conjunction 
with XRD results indicates improved J that is evidenced in the 
form of decreased c-axis length and softening of the apical oxygen 
mode with Cd concentration. Excess conductivity analyses 
showed cross-over between 2D to 3D SFB transition for all the 
samples (x = 0.1–0.4) with the highest T2D–3D was observed 
at x = 0.3. Similar calculation revealed longest value of ξc(0) 
and the highest J at x = 0.3. Ultrasonic velocity measurements 
was performed on longitudinal and shear velocities at 9 MHz in 
temperature ranges of 80–280 K and 80– 220 K, respectively, 
for Tl0.9Bi0.1Sr1.8Yb0.2Ca1-xCdxCu1.99Fe0.01O7-δ (x = 0-0.4) and 
Tl0.9Bi0.1Sr2-xCexCa0.9Y0.1Cu1.99Fe0.01O7-δ (x = 0-0.2) ceramics 
to study the influence of Cd and Ce substitutions on elastic 
properties and elastic anomaly. For the former series, ultrasonic 
velocity measurements at 80 K showed a non-linear increase in 
both absolute longitudinal and shear velocities as well as elastic 
moduli with Cd substitution with the largest increase observed for 
the x = 0.3 sample. Temperature dependant longitudinal modulus 
showed elastic anomaly characterized by a step-like slope change 
at around 230 K for x = 0 & x = 0.3 and at around 250 K for x = 
0.4 with the x = 0.3 sample showing the sharpest slope change. 
For Tl0.9Bi0.1Sr2-xCexCa0.9Y0.1Cu1.99Fe0.01O7-δ series, Ce was 
observed to influence elastic moduli at 80 K which showed the 
largest value obtained at x = 0.10. A longitudinal velocity anomaly 
was observed at around 260 K for the unsubstituted sample (x = 0). 
Ce substitution caused the temperature of the elastic anomaly to 
shift to 250 K (x = 0.1) and 262 K (x = 0.2). The existence of the step-
like elastic anomaly was suggested to be due to oxygen ordering 
taking place in Tl-O planes. The analysis of the elastic behavior 
in the vicinity of the elastic anomalies using Landau free-energy 
model for both Tl0.9Bi0.1Sr1.8Yb0.2Ca1-xCdxCu1.99Fe0.01O7-δ (x = 
0-0.4) and Tl0.9Bi0.1Sr2-xCexCa0.9Y0.1Cu1.99Fe0.01O7-δ (x = 0-0.2) 
series suggests that the anomaly is due to a phase transition 
which involves oxygen ordering.
molecular target for artemisinin. A yeast system was constructed 
in which the efflux pump regulator genes, PDR1 and PDR3, and 
either NDE1 or NDI1 were deleted. Absence of the PDR1 and 
PDR3 genes minimized the ability of yeast to remove the test 
drugs into the extracellular environment, thus the drug effect 
could be clearly observed. From the study, ∆pdr1∆pdr3∆nde1 or 
∆pdr1∆pdr3∆ndi1 knock-out tolerated 12 µM artemisinin and 4 µM 
dihydroartemisinin in contrast to ∆pdr1∆pdr3. Hence, ∆pdr1∆pdr3 
and ∆pdr1∆pdr3∆nde1 were chosen to serve as the screening 
panels. Several compounds were found to possess artemisinin-
like activities. These included black seed oil, black pepper 
and mangosteen. Since NADH dehydrogenase genes in yeast 
were homologous to Plasmodium NDH2 gene, it was assumed 
that any effect towards the yeast proteins may be reflective of 
a similar effect towards Plasmodium protein. Further validation 
demonstrated that the cloned NDE1 gene partially restored the 
yeast susceptibility to artemisinin derivative, dihydroartemisinin. 
Real-time PCR revealed that the yeast with cloned NDE1 
expressed NADH dehydrogenase albeit at 32-fold lower than the 
wild-type. Following that, random mutation to NDE1 gene showed 
that most mutation was single nucleotide deletion that altered the 
protein sequence to produce non-functional (due to stop codons) 
or missense (due to different amino acid sequence) protein to 
resist artemisinin derivative.
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The field of fiber lasers and fiber optic devices has experienced a 
sustained rapid growth despite witnessing the infamous ‘telecom 
bubble burst’. All-fiber optic devices have inherent advantages of 
relatively low cost, compact design, light weight, low maintenance, 
and increased vibration tolerances. In this research, various new 
fiber lasers operating in Q-switching and mode-locking modes 
are proposed and demonstrated. At first, Q-switched Erbium-
doped fiber lasers are demonstrated using a homemade passive 
saturable absorber (SA) based on single-walled carbon nanotubes 
(SWCNTs) and graphene oxide films. For instance, with the use 
of a SWCNTs-Polyvinyl alcohol (PVA) SA, the laser has a multi-
wavelength output at 1533.5 nm region with a repetition rate of 13.1 
kHz, pulse width of 7.2 μs and pulse energy of 21 nJ at the pump 
power of 64 mW. Two mode-locked EDFLs are also demonstrated 
Medium Density Fiberboard (MDF) is an alternative to solid 
wood used in furniture industries. As an engineered wood, MDF 
needs to establish the strength level to guarantee its quality. 
The test procedures for mechanical and physical properties of 
MDF should conform to a specified standard, prior to releasing 
processed fiberboards for manufacturing. These tests are costly 
for they involve a high amount of resources, especially to research 
institutions. The primary aim of this research is to reduce testing 
time of three lengthy procedures; namely, 24-hour thickness 
swelling, 24-hour water absorption and 48-hour moisture content. 
An intelligent predictive model will replace the lengthy procedures 
by predicting the properties using known fiberboard characteristics. 
Back-propagation algorithm is a training method widely used in a 
multilayer perceptron Neural Network model. It optimizes random 
values for network weights and biases. However, the result 
normally faces local optima problems. This situation can be solved 
by embedding Genetic Algorithm (GA) in the network to replace 
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using a homemade SA based on SWCNTs. For instance, a stable 
mode-locked EDFL is demonstrated using SWCNTs-PVA SA to 
generate a dissipative soliton pulse train operating in 1533.6 nm 
region. At pump power above the threshold value of 35.2 mW, 
the EDFL generates a self-starting pulse train with duration of 
1.8 ps and repetition rate of 15.3 MHz. Besides showing good 
Q-switching and mode-locking performances, the proposed new 
saturable absorbers are easy to fabricate and cheap. Finally, we 
explore a new technique based on nonlinear polarization rotation 
(NPR) to demonstrate both Q-switched and mode-locked fiber 
lasers.For instance, a stable passive Q-switched EDFL operating 
at 1534.5 nm region is demonstrated by employing a polarization 
dependent isolator and a highly nonlinear Erbium-doped fiber 
(EDF) to induce intensity dependent loss in a sufficiently-high 
lossy ring cavity. A simple NPR based EDFL with three switchable 
operation states have also been successfully demonstrated by 
employing a 6.9 km long dispersion shifted fiber (DSF) in the ring 
cavity.  It firstly generates a square dissipative soliton pulse with a 
repetition rate of 87 kHz.Then, the laser produces a fundamental 
repetition rate of 29 kHz with a fixed pulse width of 8.5 μs with 
the maximum pulse energy of 131.5 nJ is achieved at the pump 
power of 116.7 mW. Finally, the EDFL produces a fixed pulse 
width of 2.8 μs and harmonic pulse repetition rate of 58 kHz. 
Q-switched and mode-locked EDFLs have wide and important 
applications in many fields such as optical communications, laser 
micro-machining, optical sensors and laser ablation.
back-propagation method. GA uses its reproduction capability 
to evolve from local minima scenario through crossover and 
mutation operators. Crossover and mutation activities contribute 
towards the quality of offspring and the operators’ probability 
rates control the chances of reproduction. Nevertheless, a 
fixed probability rates will cause convergence to be slower; for 
the activities constantly take place regardless of the changes 
in population fitness. Therefore, adjustment for suitable rates 
is important. Adaptive mechanism adapts the best parameters 
of current generation for optimum performance in the next 
generation. A variable rate adapts with the current population 
environment and therefore increases the searching ability. A new 
adaptive mechanism is done by scanning through the fitness 
mean and median of the population using the prediction error. 
Through rank selection technique, the chromosomes are sorted 
based on the fitness function to learn about the population of 
current generation. The adaptive mechanism on GA has allowed 
earlier convergence as compared to the ordinary GA with fixed 
probability rates. Comparison analysis shows the cost difference 
using the new method and the existing method to prove method 
efficiency. This research discusses three predictive models using 
multilayer perceptron NN with different optimizers. The first 
model uses BP; the second is hybrid GA-NN model; and finally a 
hybrid GA-NN model with an adaptive mechanism. The result has 
reduced time taken and experimental cost for the lengthy testing 
procedures. Consequently, during the experimental tests, pilot 
plants will only need to carry out tests, which consume minimum 
time to complete. The novelty of the research is a hybrid GA-NN 
model with new adaptive mechanism, along with contributions of 
reduction in experimental time and costs for MDF testing.
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Different groups have different culture. In Libya there are different 
ethnic culture and they are the main managers in the Libyan oil 
and gas companies. These ethnic groups include four main groups 
Arab, Berbers (Amazigh), Toubou and Tuaregs and each group 
has their own language, heritage, customs, values and beliefs 
even they have their own flag. The role of information technology 
capability in mediating the influence between cultural dimensions 
and organizational intelligence which ultimately contributes towards 
the performance of the companies are competitive advantage. 
The Libyan oil and gas companies are in dispersed locations, 
which necessitate an efficient and effective management system 
to improve their competitiveness, they need to pool resources 
in the organization to create organizational intelligence as to be 
competitive. Organizational intelligence is organizational practices 
which are influenced by cultural dimensions and IT capability. The 
objective of the study is to investigate how cultural dimensions 
influences organizational intelligence through IT capability in the 
Libyan oil and gas companies. These culture dimensions include 
resonant leadership, ethnic culture and organization culture. A 
quantitative research method based on survey questionnaire was 
used to collect numerical data that were statistically analysed 
using descriptive and inferential statistics based on Statistical 
Fuzzy State Space Model (FSSM) is a novel inverse modeling 
technique used for optimization of input parameters in multivariable 
dynamic systems whereby the uncertainty of the parameters is 
considered and incorporated with the crisp state space models 
proposed in the modern control theory. The model is succesfully 
implemented to the state space model of a furnace system of 
a combined cycle power plant. In this study, FSSM is further 
implemented to the other state space model of a subsystem in 
the boiler namely superheater, reheater, riser and drum. Since 
graph theory is rich in theoretical results especially for studying 
interconnection among elements in natural and man-made system, 
therefore, graph representing FSSM is initially developed which 
29
30
Package of Social Science (SPSS) software and AMOS module. 
A total of 163 managers in the Libyan oil and gas companies were 
randomly selected as the respondents. The result of the analysis 
showed a significant relationship between cultural dimensions 
and organizational intelligence with a high correlation. Cultural 
sub dimensions of organizational culture also reflected a strong 
positive correlation. In other hand, the sub dimension ethnic culture 
and organizational intelligence were moderately correlated, 
the sub dimensions of resonant leadership the correlation was 
significant positive and strongly correlated. Finally, IT capability 
and organizational intelligence were moderately correlated. The 
result of the analysis for the regression of the mediation effect 
was conducted using two methods; conventional (Baron and 
Kenny) and contemporary (The Sobel Test and SEM), for an 
accurate result on how IT capability mediates between cultural 
dimensions and organizational intelligence. Result showed 
that resonant leadership was the significant predictors of 
organizational intelligence among the three cultural dimensions. 
IT capability, however partially mediates the influence between 
cultural dimensions and organizational intelligence. Cultural 
dimensions and IT capability are proven to be the Predictors 
of organizational intelligence. Cultural dimensions as whole 
influence IT capability. The sub dimension of cultural dimensions 
is resonant leadership which directly influence organizational 
intelligence, other cultural dimensions which are ethnic culture 
and organization culture influence organizational intelligence 
through IT capability. This study contributes towards new 
knowledge through the development of a predictor’s model of 
organizational intelligence in the context of Libyan oil and gas 
companies. The predictor’s model contributes towards practice 
through better decision making where the oil and gas companies 
management can decide on their investment for their companies 
in the future in order to increase their organizational intelligence. 
Moreover, this study, gives insights on how cultural dimensions 
influence organizational intelligence (OI).
is based on the graph theoretic approach. However, the graph 
of FSSM is found to be a static graph where not much analysis 
of the graph could explain the model of FSSM of a boiler. Thus, 
other concept namely Autocatalytic Set (ACS) was applied in 
developing a new graph which could explain a dynamic nature 
of a processes in the boiler system. Since combustion process 
and evaporation process are the main process occurs in the 
system, therefore two graphs representing interaction among 
the species in each of the process in the boiler are constructed. 
These results lead to the development of the third graph which 
represent a combination of the two processes in the boiler. 
Adjacency matrix for each of the graph is investigated and and 
its relation to Perron-Frobenious Theorem is established. Next, 
to obtain an explanation of the dynamic nature of the system, a 
Dynamic Autocatalytic Set Graph Algorithm (DAGA) is presented 
which succesfully explained the dynamics of the real processes 
in the boiler. The dynamic graphs found from the implementation 
of DAGA to the boiler system are then further investigated where 
connection of the graphs to fuzzy graph of type-1 are established. 
Basic characteristics of the dynamic graphs which was developed 
in this study have resulted in the derivation of some propositions 
and proven theorems.
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Dengue fever has been a serious health threat in Malaysia 
and more than 50 other countries which are located in tropical 
and subtropical regions. It is a vector-borne disease and its 
main vector is the Aedes aegypti mosquito.  Understanding the 
spread of this disease will certainly help in controlling it and this 
can be done with the help of mathematical models.  In order to 
come up with a suitable model, an in depth study on the role of 
temperature and amount of rainfall in contributing to the number 
of dengue fever cases was done.  In this study, two main parts 
of modeling were done, one was the modeling of the population 
dynamics of the vector, and another was on the modeling of the 
epidemic.  In the modeling of the Aedes aegypti mosquito, a stage-
structured model was constructed based on the temperature and 
rainfall of Shah Alam.  A simulation was done and verified with 
the surveillance data collected by Majlis Bandaraya Shah Alam. 
The result obtained was tabulated and represented as a cosine 
Advancement of the imaging technology nowadays demands 
sophisticated method to represent the captured image in the form 
of curves and surfaces. However, the challenge in curve and 
surface fitting techniques is the smoothness and accurateness of 
the result and the complexity of the techniques. Therefore, the 
primary goal of this research is to develop new curve and surface 
fitting techniques using beta-spline which has G2 continuity, 
high accuracy and less number of computations. This is due to 
the properties of cubic beta-spline itself with G2 conditions, and 
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function.  For the epidemic model, the vector population was 
divided into two stages, before and after first egg-laying.  This 
was done because it was found that the biting rates for these 
two groups of vectors vary and affect the modeling result.  Result 
from the modeling of Aedes aegypti mosquitoes was used as the 
recruitment rate for vectors in the construction of the vector-host 
epidemic model.  In the process of modeling, the classic SIR 
epidemic model was also explored and a method of parameter 
identification was obtained. This method was known as the 
multistage Adomian decomposition method and it was used to 
compute the transmission rate.  One of the results obtained in the 
modeling of the Aedes aegypti mosquito is the identification of the 
conditions (temperature and amount of rainfall) that contributed 
to the abundance of Aedes population.   In this study, a climate-
dependent stage-structured model of the population of Aedes 
aegypti was constructed.  It was found that the peak of infected 
cases of dengue fever was observed after about 4 weeks of 
the peak of mosquito abundance.  Secondly, the transmission 
rates estimated   from the SIR helped in studying how the basic 
reproduction number varied throughout the year 2008, instead of 
only one value for the whole year.  Lastly, the one-stage and two-
stage vector host epidemic models constructed and simulated. 
Their results were compared and the two-stage model gave a 
better representation of the actual dengue fever cases in Shah 
Alam for the year 2008.
located close to the control polygon. Additionally, beta-spline 
can be controlled in three ways using control points, shape 
parameters and weights. In beta-spline curve fitting, the control 
points are calculated using least squares method.  The data 
points are first segmented in corner detection process, then the 
curve control points are calculated based on the corner points. 
The developed curve fitting technique is applied on 2D font of 
‘ى’ (ya) and‘  ’ (epsilon). The results are then compared with the 
another technique using B-spline in terms of total processing 
time, approximation error, and the number of computation in the 
algorithm. For beta-spline surface fitting, a new technique to solve 
branching contours has been carried out. An intermediate contour 
called composite contour is generated and inserted between the 
two adjacent image slices. Beta-spline surface is then fitted to 
the extracted data points from each slice. The developed surface 
fitting algorithm is applied on 3D Computerized Tomography (CT) 
image of human face and Stanford bunny. The reconstructed 3D 
images are compared visually with the images using the other 
techniques. The results show that the reconstructed images 
using beta-spline surface give similar result obtained using the 
other techniques.
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Surrounded by an assortment of intelligent and efficient search 
entities, the Low-Level Hybridization (LLH) for Particle Swarm 
Optimization (PSO) and Genetic Algorithm (GA), are proven to be 
a comprehensive tool for solving different kinds of optimization 
problems due to their contradictive behaviour.  In addition, the 
two algorithms have achieved a remarkable improvement from 
the adaptation of dynamic parameterization. However, in many 
cases, implementing the suitable hybrid algorithms for a given 
optimization problem is a considerably difficult, which in most 
cases, is time consuming.  In addition, research has identified that 
the existing tools are not adequately designed to enable users to 
easily develop the algorithms with the dynamic parameterization. 
The resorption of alveolar bone that occurs after tooth extraction 
leads to many esthetic and functional problems. Ellagic acid 
(EA) is a member of the flavonoid family that regulates various 
processes of bone function. Statins are speculated to increase 
bone formation. This study was designed to evaluate the healing 
of extracted tooth sockets in diabetic and non-diabetic rats 
administered with EA orally and treated with rousavastatin (RSV) 
locally in nicotinic and non-nicotinic rats. Sixty-four male Sprague–
Dawley rats weighing 250-300 g were selected to conduct the tooth 
extraction experimental study. The rats were divided into two main 
groups. The first main group was considered as the non-diabetic 
group and divided into four sub-groups; (A) The tooth rat socket 
filled with RSV+ The rats treated with NaCl orally (RSV+NaCl). 
(B) The tooth rat socket filled with RSV + the rats treated with EA 
orally (RSV+EA). (C) The tooth rat socket filled with RSV + The 
rats injected with Ni (RSV+Ni). (D) The tooth rat socket filled with 
RSV + the rats injected with Ni + treated with EA (RSV+Ni+EA). 
The second main group was considered as the diabetic group 
and divided into four sub-groups: (A) The tooth rat socket filled 
with RSV+ the rats treated with NaCl orally (RSV+NaCl). (B) The 
tooth rat socket filled with RSV + the rats treated with EA orally 
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In responding to this problem, this research investigates rapid 
mechanisms for the LLH design and development with easy, 
flexible and concise programming. The research has proposed 
new implementation frameworks and new scripting language with 
the dynamic parameterization.  Based on the implementation 
reviews from the existing LLHs that combine PSO with GA, 
the implementation frameworks with a sequential global (SG) 
scheme, are found to be widely used in practice. The scheme 
consists of three implementation frameworks: the SG with 
mutation (SGMutation), the SG with crossover (SGCrossover) 
and the SG with both crossover and mutation (SGCrossMutation). 
The scripting language is designed and developed based on the 
algorithm structure that is defined in the proposed implementation 
frameworks with the dynamic parameterization.  Evaluations 
of four different sets of applications that used the proposed 
implementation frameworks with dynamic parameterization 
have indicated the effectiveness of each tested algorithm in 
comparison to the single PSO and constant parameterization. 
In the scripting language evaluation, nine LLHs and three single 
PSO algorithms have been successfully created. The codes of the 
scripting language are shown to easily use, concisely describe 
the algorithm in a directly publishable form and flexible for new 
problem creations.  This work is the first exposition of scripting 
language for the LLH of PSO-GA embedded with dynamic 
parameterization, which paves the way for further research 
possibilities in the future.
(RSV+EA). (C) The tooth rat socket filled with RSV + The rats 
injected with Ni (RSV+Ni). (D) The tooth rat socket filled with 
RSV + the rats injected with Ni + treated with EA (RSV+Ni+EA). 
Both main groups were intraperitoneally anesthetized with 0.08 
ml of xylazine and 0.17 ml of ketamine, and the upper left central 
incisor was then extracted. Subsequently, the whole sockets were 
filled with 10 mg/kg RSV and closed with a dental resorbable 
suture. Immunohistochemical technique (IHC) was performed 
on the serial sections to assess the healing process using 
several biomarkers. These biomarkers include anti-transforming 
growth factor beta 1, anti-vascular endothelial growth factor 
(VEGF), anti-proliferating cell nuclear antigen (PCNA), anti-
fibroblast growth factor 2, anti-alkaline phosphatase (ALP), anti-
osteocalcin, and anti-bone sialoprotein antibodies (BSP). Serum 
tumor necrosis factor alpha (TNF-α) and interleukin-6 (IL-6) were 
measured using the ELISA kit before and after the experiment. 
Malondialdehyde (MDA) levels as well as superoxide dismutase 
(SOD) and catalase (CAT) activities were determined in the 
homogenized gingival tissue of rats at the end of the experiment 
using a commercial kit. Results showed that the expression levels 
of TGF-β, VEGF, PCNA, FGF-2, ALP, OCN and BSP significantly 
increased following the EA administration in diabetic (RSV+EA) 
and diabetic nicotinic rats (RSV+Ni+EA) compared with those 
of untreated diabetic (RSV+NaCl) and diabetic nicotinic rats 
(RSV+Ni) at day 14 (P<0.05). A decrease in MDA levels and a 
significant increase in the CAT and SOD activities of nicotinic 
and diabetic rats were observed following the EA treatment when 
compared with untreated nicotinic and diabetic rats (P<0.05). 
Pro-inflammatory factors TNF-α and IL-6 significantly elevated in 
nicotinic and diabetic rats and then decreased after EA treatment 
(P<0.05). We conclude that oral administration of EA adjunct 
with RSV exerted a positive effect on bone formation and bone 
remodeling biomarkers. EA with RSV may provide a promising 
line of treatment for nicotinic and diabetic patients after tooth 
extraction.
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Cyclophosphamide (CPA) chemotherapy has been known to cause 
ovarian failure. CPA therapy leads to infertility via oxidative stress 
induced apoptosis of ovarian cells. Tocotrienols (T3), vitamin E 
isoform, is a much more potent antioxidant compared to tocopherols. 
T3 is a potent antioxidant and anti-inflammatory agent. The role 
of T3 in ovarian protection throughout chemotherapy remains un-
elucidated, hence this study has been undertaken to investigate the 
role of T3 in the maintenance of normal female reproductive system 
from temporal infertility due to CPA administration. The alteration 
and regulation of ER and PR, genes and proteins, expression were 
investigated to ascertain the deleterious effect of CPA and whether 
co-administration with T3 showed any difference. That was hoped 
to explain the involvement of ER and PR signaling pathway as 
biomarker in maintaining fertility during chemotherapy treatment. 60 
female ICR mice, aged between 8 to 10 weeks were divided into 5 
treatment groups: CPA, CPA&T3, normal saline, T3 only, and corn 
oil only. The treatment was given for 30 consecutive days, followed 
by administration of pregnant mare serum gonadotrophin and human 
chorionic gonadotrophin to induce super ovulation. The mice were 
Decision making holds a fundamental function as it is pivotal in all 
organizations. Henceforth, quality of decision made often portray the 
effectiveness of leaders which subsequently affects the effectiveness 
of the whole organisation. In light of this, the current study aimed to 
explore the relationship of managerial decision making styles (DMS), 
decision making skills (DMSKILLS) and organizational effectiveness 
(OE) among deans of public universities in Malaysia. This study was 
guided by four research objectives and five research questions. A 
descriptive-correlational research design employing the mixed-
methods approach was used to explore these relationships. Two 
groups of respondents were involved in the study namely: 54 deans 
and 716 subordinates from four randomly selected Malaysian public 
universities. Quantitative data were collected from respondents via 
survey while qualitative data were collected via open-ended questions 
and semi-structured interviews. Findings indicated that a majority of 
Faculty of Health Science
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sacrificed at 14 to 16 hours post induction, after which all animal were 
euthanized. At dissection, both ovaries were removed, fixed in 10% 
formalin, processed and embedded in paraffin to form tissue blocks. 
Histological processing and Terminal deoxynucleotidyl transferase–
mediated dUTP nick-end labeling (TUNEL) assays were performed 
on the tissue blocks. Both ovaries were dissected and immediately 
preserved in liquid nitrogen and then RNA extraction and cDNA 
synthesis were performed. Real-time quantitative PCR was 
performed using the syper green probe real time PCR. Concentration 
of the forward, reverse primers, probes, cDNA template, as well as 
the annealing temperature were optimized using real time PCR 
involvement caspase3, Bcl-2, ER, PR, GAPDH and b-actin genes. 
All IHC reactions included peroxidase for mouse Biotinylated 
primary antibody code (k3954) and horseradish peroxidase as 
secondary antibody. All data were subjected to statistical analysis 
by one-way ANOVA. The histological changes seen in the ovaries 
of CPA group include increase in degeneration of primary and 
secondary follicles, with a decrease in their total numbers; large 
follicles had incomplete and sometimes absent antrum. Whereas 
in CPA+T3 group, folliculogenesis was near normal, with regular 
antrum formation in large follicles and increased number of follicles 
in all stages. There was a significant reduction of TUNEL positive 
cells in the combined CPA&T3 group compared to CPA group by 
11.23% (p<0.05). Our results established that combine CPA+T3 
administration significantly up-regulated the gene expression of Bcl-
2 (p<0.01) by 0.36 fold and caspace3 gene expression level was 
also significantly reduced (p<0.01) and suppressed by 2.12 fold, 
compared to treatment with CPA alone. CPA+T3 also significantly 
reduced the expression of ER, PR genes and protein in the ovary of 
CPA-exposed mice (p<0.05). The results therefore indicated that co-
administration of T3 with CPA confers protection against apoptosis 
and modulate altered genes and protein expression in ovaries. T3 
is a potential candidate for ovarian preservation in chemotherapy-
associated damage.
deans rated themselves as Behavioural decision-makers and this 
was corroborated by their subordinates. Secondly, there was a 
significant difference in the rating of deans and their subordinates 
with regards to DMSKILLS. The deans rated themselves as 
possessing high DMSKILLS (M=5.80) whilst their subordinates felt 
they possessed a moderate to a high frequency level of DMSKILLS 
(M=4.75). Thirdly, there was also a significant difference in the 
ratings on OE as the deans (M=5.42) displayed averagely higher 
mean score than their subordinates (M=4.88). Furthermore the 
study revealed that there was a significant relationship between 
deans“ managerial DMS levels and OE. Results via MANOVA 
analysis indicated that there were patterns of relationships between 
managerial DMS and OE rated by the subordinates. Deans“ 
Analytical decision style which embodied the autocratic bent has 
influenced two OE constructs, namely Professional Development 
and Quality of the Faculty (PDQF), and Organizational Health 
(OH). These findings suggested that the more dominant the deans“ 
Analytical decision style, the more effective the PDQF and OH 
constructs of the public universities in Malaysia. Lastly, findings 
revealed that both deans (R=.471) and their subordinates (R=.507) 
rated the statistical relationship magnitude between DMSKILLS 
and OE as positive and moderate. In addition, the multivariate 
regression results by deans implied that 22.2% (R2 =0.222) of the 
variance in OE score could be predicted from independent variables 
in DMSKIILS dimensions in comparison to 25.7% (R2 =0.257) by the 
subordinates. All in all, the study revealed that there were significant 
relationships of deans“ managerial DMS and DMSKILLS towards 
OE at the public universities in Malaysia. Hence, all these lead to 
important implications in the aspect of theoretical and empirical 
contributions, as well as the methodological, policy and training 
implications.
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Learner writing is often characterized by linguistic errors, especially in 
lexical verbs, which can contribute to communicative incompetence. 
It is also generally known that verb-noun collocations are a 
characteristic of native writing. The main objective of this thesis is 
to investigate the linguistic errors made by non-native learners and 
to suggest ways how they can improve their level of proficiency. 
Previous studies have looked into the occurrences of either 
lexical verbs or verb-noun collocations with little emphasis on the 
phraseology of verb-noun collocations formed from commonly used 
lexical verbs. Based on these premises, the thesis explores the use 
of lexical verbs and verb-noun collocations in two learner corpora, 
one of which is a native learner corpus and the other a specific group 
of non-native learners, i.e. Malay ESL learners. The data-driven 
analysis specifically adopted for this study allows for a focus on 
the most commonly used lexical verbs and verb-noun collocations. 
Furthermore, an in-depth contrastive interlingual analysis between 
the corpora of native and non-native learners enables the researcher 
The aim of this study was to offer a comprehensive description of 
423 secondary school students’ level of understanding of the three 
attributes deemed necessary for solving stoichiometry problems. 
The three attributes were proportional reasoning, mole concept and 
chemical equation. This study also investigated the students’ ability to 
solve stoichiometry problems and whether the three attributes have 
any significant relationship with the ability to solve the stoichiometry 
problems from the perspectives of academic ability. The students 
were given an Achievement Test to answer the 19 test items which 
were divided into three sections of A, B and C and three items for 
problem solving in Section D. Section A  tested the understanding 
of the proportional reasoning, Section B and C the understanding of 
the mole concept and the chemical equation respectively. Section 
to uncover the difficulties that learners face in using these lexical 
items. The meticulous processes involved in compiling the non-
native learner corpus and the extraction of verb-noun collocations 
add to the uniqueness of the thesis. The thesis addresses three 
main questions through a linguistic analysis using both quantitative 
and qualitative methods with the assistance of WordSmith Tools. 
First, it seeks to examine linguistic elements of the lexical verbs; 
second, to ascertain the phraseological patterns of verb-noun 
collocations; and third, to identify the non-native elements found 
in the use of lexical verbs and verb-noun collocations. The results 
reveal some similarities and differences that help in understanding 
how lexical verbs and verb-noun collocations are actually used by 
both native and non-native learners in writing. What is most obvious 
is the Malay ESL learners“ lack of vocabulary repertoire, which 
indicates a lack of vocabulary acquisition. The analysis of verb-
noun collocations reveals an array of phraseological deviations that 
stem from a lack of knowledge in syntagmatic relationships between 
the two lexical elements in the collocations. It is, thus, essential for 
learners to learn how to use a variety of lexical verbs, including the 
lexical patterns and grammatical patterns of verb-noun collocations 
in order to use them appropriately, especially when these patterns 
differ from their L1. A framework on learning and teaching of the 
lexical verbs and verb-noun collocations has been proposed based 
on the findings. This framework can contribute to the improvement 
of an English syllabus, material design and teaching methodology. 
It is hoped that the most important contribution of this thesis is to 
increase awareness of the importance of phraseology in ELT so that 
various measures can be taken to enhance learners“ communicative 
competence, which should be the aim of every English course.
D was to determine the ability to solve stoichiometry problems. 
Cross-sectional descriptive statistics method was employed and 
the data collected were analysed by frequency counts in terms of 
percentages. Correlational analysis and stepwise multiple linear 
regression were employed to determine the relationship between 
the three attributes with the ability to solve the stoichiometry 
problems. The findings suggested that students were unable 
to apply the proportional reasoning learned in mathematics to 
solving proportional reasoning in chemical equation. The level of 
understanding to the meaning of the mole concept related to number 
of particles and mass is on the average.  Pertaining to chemical 
equation, the level of understanding is below average.  Students 
found difficulties in balancing the chemical equation when the ratio 
of the coefficients of the reactants and products are not 1 : 1 and also 
poor in explaining the meaning of the coefficients in the chemical 
equation. The level of ability to solve the stoichiometry problems is 
also low among the students. However, with better understanding 
of the three attributes, the ability to solve the problems increases. 
Generally, the higher achiever students show better performance 
for all the sections. ANOVA comparisons of means and Tukey 
HSD test show there is no significant difference between the mean 
scores for the average and low academic ability students. A need 
for innovative and creative teaching materials seems essential to 
enhance the level of understanding of the three attributes and to 
overcome misconceptions students have of the attributes in order to 
increase students’ ability to solve stoichiometry problems. 
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Young employees in organizations are becoming more demanding 
concerning justice and career development. The working culture of 
young employees is different compared to previous generations. 
Being different, this cohort brings in the “job hop” phenomena into 
the workforce and the attitude has observed reduction in level 
of engagement towards organizations. Engaged employees are 
important in organizations to enable them to acquire more knowledge 
and become multi skilled human capital through in-depth experience, 
with the assistance and support from mentor, coach and supervisor 
from the organizations. Scholars globally have been studied job 
satisfaction, job commitment, organizational citizenship behavior 
and the like among employees. However, there is still a dearth in 
studies to examine the relationship between employee engagement 
with organizational justice and organizational learning. This study 
examined the relationship between employee engagement with 
organizational justice and organizational learning, and the role of 
organizational image as mediator. The dependent variable was 
employee engagement, independent variables were organizational 
justice and organizational learning and organizational image was 
the mediating variable. For organizational justice, 3 dimensions 
were used in this study (1) distributive justice (2) procedural justice 
(3) interactional justice. Three dimensions were also used for 
organizational learning, (1) training (2) mentoring and (3) coaching. 
The underpinning theory used to support this study is the social 
exchange theory and socialization theory. The social exchange 
theory stated that organizations are forums for transactions 
where activities voluntarily exchange from individuals towards the 
organizations, while socialization theory stated that a protégé who 
has a good relationship with his or her mentor tend t produce better 
work quality compare to protégé who does not mentor. Results are 
in the form of positive outcome or otherwise and it depends on the 
perception of fairness felt by employees towards the organizations 
and good mentoring and training system that organization provide to 
employees. Sample used in this study are 413 young bankers from 
five commercial banks in Kuala Lumpur, Malaysia. Primary data were 
collected using survey questionnaire that was personally distributed 
to the participants at the participating banks. Data obtained were 
analyzed using SPSS. The type of study is a correlation study and 
the aim was to examine the variables that are associated with the 
problem instead of trying to establish the definitive cause and effect 
relationship. In examining the variables, a few types of analysis 
were conducted, (1) descriptive analysis (2) factor analysis (3) 
reliability test (4) response bias analysis (5) one-way ANOVA (6) 
correlation analysis and (7) multiple regression analysis. The results 
found indicated that employee engagement, the dependent variable, 
was conceptualized into two dimensions, i.e., engagement feelings 
and engagement loyalty. It also shows that (1) distributive justice, 
interactional justice, mentoring and training predict engagement 
feelings (2) only distributive justice predicts engagement loyalty; 
(3) organizational image partially mediates the relationship between 
distributive justice, interactional justice, mentoring and training with 
engagement feelings, and (3) organizational image partially mediates 
the relationship between distributive justice with engagement loyalty. 
The findings are useful in assisting Human Resource management 
team and Human Resource consulting firms in Malaysia to provide 
useful suggestions and recommendations in promoting the increase 
in level of engagement among young employees and ultimately 
contribute towards long term organizational success. 
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This thesis investigates the meaning of “psychology” in psychological 
warfare by explaining the factors that permit the existence of religious 
extremist behavior. Such attention are been given because the 
problem is relatively understudied in Malaysia and that has resulted 
in the inability to develop an ideal psychological warfare model to 
deal with the problem. Since 2001, Malaysia has been labeled as a 
breeding ground for religious extremist leaders. The recurring number 
of religious extremist cases magnifies our limited understanding on 
the psychological context of the problem and if left unattained, can 
prolong the situation. To propose a theoretical solution to the problem, 
three research objectives were formulated and they are: (1) how 
existential psychology can be used to explain religious extremism, 
(2) how behavioral psychology can be used to explain religious 
extremism and (3) how psychoanalytical psychology can be used 
to explain religious extremism. Conclusively, discourse analysis 
on 37 psychological constructs extracted from three psychological 
paradigms of Frankl, Pavlov & Skinner, and Freud have enabled this 
study to theorize a multi-factor stand to look at the problem, hence 
confirming the root cause of it. Some “Enabling Factors” emerged 
to authenticate the conceptual model in terms of framing the roots 
and types of religious extremist behavior. These “Enabling Factors” 
are divided  into three categories consist of  Single-Psychological 
Factor, Double-Psychological Factor, and Triple-Psychological 
Factor. The results show, religious extremist behavior falls in the 
Triple-Psychological Factor category. This means, in order for 
religious extremist behavior to emerge, there must be simultaneous 
psychological problem of (1) severe inability to develop meaning to 
life, (2) prolonged environmental stimulation toward aggressiveness 
and violent, and (3) inability to adopt mature defense mechanisms 
due to the development of fixation, blind obsession in ritual practice 
and condoning a destructive worldview towards life. In summary, 
overcoming these enabling factors is a highly recommended 
psychological warfare skill in an attempt to understand religious 
extremism and to halt the problem before it begins. This is a small 
but significant breakthrough in psychological warfare research as 
this conceptual model offers a new approach to the prevention of 
extremist behavior by providing in-depth psychological knowledge 
on the root causes of the problem and subsequently weaponized 
psychological warfare initiative for peace purposes. 
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Strategic alliance is one of the earliest forms of business alliances 
that emerged in modern history. It is formed to generate benefits 
that would otherwise not be easily achievable independently. The 
formation of strategic alliances has been seen as a response to 
globalization and growing uncertainty in the business environment. 
Through this collaboration, carriers have the opportunity to achieve 
economies of scale, increase sailing frequency, reduce cost and 
business risks, offer quality services, increased direct port calls, 
and a broader range of customer service options. In today’s highly 
competitive environment, it is a requirement for the shipping 
companies to provide low cost, high quality services to meet more 
Productivity is an important indicator of economic growth and 
social health. It is vital in identifying key factors that are described 
to workers’ health in their workplace and life. Work-related 
musculoskeletal disorders (WRMDs) are becoming prevalence among 
the administrative workers around the world due to increase work-
related stress instigated by structured and routine workloads which 
put extreme pressures on their physical and emotional states. This 
occurrence instigates stress to upsurge, making workers vulnerable 
to WRMDs. In a highly demanding working environment, the problem 
of WRMDs is getting more serious as compared to previous days. 
This phenomenon brings significant negative effect on the productivity 
of the employees. More recently, psychosocial factors in the work 
environment have been considered; however, findings across these 
studies have not been consistent. Therefore, the present study was 
demanding customer needs and respond to expanding world-wide 
markets. Thus, to stay competitive, carriers need to increase services 
and capitalise in more cost-effective vessels and equipment and all 
must be achieved within limited resources. The study examined the 
impact of strategic alliance on Grand Alliance members, particularly 
on MISC’s financial performance since become a member of the 
Grand Alliance in 1998. Regression analyses were conducted to 
test hypotheses on the relationship between vessel utilization and 
Asia-Europe trade utilization in term of slot capacity with the profit 
performances of MISC for a period of twenty years from 1990 until 
2009. The analyses also conducted on the relationship between 
vessel utilization, world trade volumes and average bunker price with 
the revenue of Grand Alliance. The study result shows a significant 
relationship between MISC’s slot capacity and profit. Similar 
result recorded for the relationship between MISC’s slot capacity 
in the Asia-Europe trade and the profit. Nevertheless, there is no 
significant relationship between slot capacity, world trade volume 
and average bunker price with the revenue of Grand Alliance. 
Notably, all variables recorded a sharp declined in 2008 and 2009 
due to severe impact of the global economic downturn. Overall, the 
study results confirmed that strategic alliance has contributed to the 
financial performance of MISC, where its revenue and profit have 
improved significantly in tandem with the increases in slot capacity.
conducted to investigate the factors that contribute to the prevalence 
of WRMDs such as psychosocial factors and stress, and to examine 
the influence of WRMDs on employees’ productivity i.e. absenteeism 
as well as presenteeism. This study also aims at investigating the 
moderating role of coping styles on the relationship between stress 
and WRMDs among administrative workers. Analyzing a total of 368 
responses collected from respondents, the findings specify that the 
prevalence of WRMDs among administrative workers that includes 
neck (67.1%), shoulders (73.4%) and upper-back disorders (70.1%) 
was very high. Furthermore, using logistics regression and multiple 
regression analyses, the present study empirically establishes 
that personal risk factors are the most important predictor that 
contributes to the prevalence of WRMDs. The findings also indicate 
that stress has significant association with seven regions of WRMDs. 
Besides, WRMDs have significant association with productivity i.e. 
absenteeism and presenteeism. In this study, personal risk factors 
are the most influential predictor between psychosocial, WRMDs 
and productivity. The results of the study also reveal that nine of 
musculoskeletal regions partially mediate the relationship between 
stress and absenteeism and presenteeism. On the other hand, this 
study revealed that there is only significant relationship between 
stress and emotional coping styles. These findings pose several 
implications to the managers, among others, managers have to be 
constantly aware of the psychosocial factors of their subordinates 
so that appropriate actions can be taken to avoid prolonged effects 
especially on their productivity i.e. absenteeism and presenteeism. 
Managers also should be constantly aware on the stress level of 
their subordinates to avoid from burnout and contribute to WRMDs 
and as well as work productivity.
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Hajj is an annual ritual that requires a pilgrimage to go to Makkah. 
There are two authorities cooperating with one another to ensure 
that the pilgrims’ intention to perform the Hajj is fulfilled. They are, 
the Ministry of Hajj and Hajj Agencies based in Makkah. The duration 
for the activities involved in this religious obligation is approximately 
three months. Within this period, pilgrims are exposed to all kinds 
of potential risks, ranging from personal risks, risks incurred during 
the travel from the pilgrim’s homeland to Makkah, risks during 
the performance of Hajj itself and the exposure of risks after its 
completion. This research is undertaken to investigate risks faced 
by the pilgrims during the Hajj period in an attempt to provide 
better understanding about Islamic insurance coverage among the 
pilgrims. This study is also attempted to investigate how Islamic 
insurance product is necessary for providing pilgrims with financial 
security by identifying the demand for the coverage. At the same 
time, the study conducted is also to ensure the relevant parties 
involved would also contribute towards the pilgrims’ welfare.
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Governments around the world have implemented several tax 
policies to strengthen the competitiveness and investment 
capacities of the small and medium-sized enterprises (SMEs) 
specifically, those in the manufacturing sector. In Malaysia, the 
importance of SMEs in industrialization and economy has led the 
government to extend tax incentives to eligible SMEs. Successful 
utilization of tax incentives willenable SMEs to reduce the cost of 
doing business through deductible tax exemptions. Unfortunately, 
not many SMEs have been successful in utilizing the granted 
tax incentives. Hence, the goal of this study is to investigate the 
performance of Malaysia“s SMEs in manufacturing sector which 
have been granted tax incentives. Specifically, this study identifies 
the factors leading to the successful utilization of tax incentives from 
the SMEs owners“/managers“ perspectives, analyses the financial 
characteristics differences between successful and unsuccessful 
SMEs“ utilization of tax incentives and determines the relationship 
between the financial characteristics, age of the company and tax 
incentives on SMEs performance. Two methodological approaches 
for data collection were employed; questionnaire survey and 
financial statements analysis. For the survey, factor analysis was 
applied to analyze the key factors leading to successful utilization of 
tax incentives and the analysis was further extended using Logistic 
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Regression. Discriminant analysis was used to differentiate the 
financial characteristics between successful and unsuccessful 
SMEs where the tax exempt income account reported in the financial 
statements stands as proxy in differentiating both categories of 
SMEs. On the other hand, Multiple Regression analysis was used 
to determine the relationship between the financial characteristics, 
age of the company and tax exempt income account on SMEs 
performance. Three models were developed to test the three 
groups of samples; small-sized companies, medium-sized 
companies and pooled sample of both types of companies. The 
findings showed that the tax incentives given based on profit is 
a weak policy tool in stimulating SMEs“ investment, thus limiting 
them from gaining competitive advantage locally or abroad. Most 
SMEs have been unsuccessful in utilizing the tax incentives 
because they are not generating profit consistently. The period at 
which SMEs are awarded with tax incentives is unsuitable since 
most of them are making losses in the initial stage of operation. 
Hence, the tax incentives do not improve their financial position. 
Lack of monitoring from the relevant awarding authority such as 
MIDA contributes to the ineffectiveness of tax incentives. The 
performance of SMEs with tax incentives should be monitored and 
evaluated continuously to ensure the objectives of providing tax 
incentives are achieved. In this study, the term foreign SMEs refers 
to companies which are registered by foreigners in Malaysia and 
the purpose of including them is solely to distinguish them from 
the local Malaysian-owned SMEs. The findings of this study send 
an important signal to the relevant government agencies and the 
policy makers to formulate appropriate policy on tax incentives 
for small-sized and medium-sized companies. Treating both 
types of companies as single entity in granting tax incentives will 
distort the equitable principles of the present tax system. Thus, 
it is worthwhile to apply the macro aspect of the Tax Competition 
Theory in extending tax incentives to SMEs. Finally, there should 
be some vital policy reforms which take into consideration the size 
of the companies since, this study proved that size has significant 
effect in differentiating between successful and unsuccessful 
small-sized and medium-sized companies.
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The purpose of this study is to explore the leadership qualities 
required for Malaysian public university librarians that enhances 
customer satisfaction. The objectives of the study are (1) to examine 
the perceptions of librarians on their leadership qualities, (2) to 
examine the perceptions of subordinates on the leadership qualities 
of their librarians,  (3) to examine the perceptions of the heads of 
departments on the leadership qualities of librarians who are their 
subordinates, (4) to assess the satisfaction of customers on library 
services, (5) to examine the relationship between the various 
dimensions of leadership qualities,  (6) to compare the perceptions of 
different groups of respondents on leadership qualities, (7) to compare 
the perceptions of users on the importance and performance of library 
services, and (8) to identify factors (e.g. transformational leadership, 
emotional intelligence and servant leadership) affecting leadership 
skills. The study covers 20 public university libraries in Malaysia. 
Respondents are librarians at all levels, head of departments, 
subordinates and library customers. The survey method is adopted. 
Data are collected through four (4) sets of questionnaires. The study 
adopts the 360 degree method in which the perceptions of respondents 
are gauged from multiple perspectives, thereby providing more 
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data and information.  Descriptive statistics of perception scores 
such as demographic profiles, means and standard deviations for 
each dimension are tabulated.  Analytical methods for inferential 
statistics such as correlation analysis, statistical tests of significant 
differences, gap analysis and regression analysis are conducted. The 
results show that librarians are very positive about their leadership 
qualities, however they are moderately capable of understanding 
abstract ideas.  Supporting staff rate the leadership qualities of their 
librarians lower than the librarians themselves and claim that the 
librarians are less likely to admit their mistakes or make sacrifices 
for others.  Head of departments are more positive on the leadership 
qualities of their librarians particularly with respect to commitment 
and preserving organisation integrity.  However they acknowledge 
and correspond to the librarians’ perceptions that librarians are 
moderately capable to understand abstract ideas. There are 
differences in the perceptions of different groups of respondents on 
leadership qualities. Library customers are generally satisfied with 
most of the services offered but need to improve wireless access, 
computer facilities, online resources for their users and user friendly 
websites. However, the overall gap analysis of library services show 
the results of importance and performance mean scores (m=0.398) 
and are significantly different (p<0.01). There are significant gaps 
between the expectation of customers and their satisfaction.  The 
results also show irregularity of positive or significant impact on 
identifying factors (e.g. transformational leadership, emotional 
intelligence and servant leadership) affecting leadership skills. 
This study is significant as it contributes to the body of knowledge 
in leadership qualities of university librarians. It contributes to new 
knowledge concept, instruments and 360 degree approach.  It 
benefits public university libraries, faculties, researchers and the 
Ministry of Education (MOE) and nation.  
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Radio frequency identification (RFID) technology can be considered 
as an important application in retail operations and supply chain 
management (SCM) to increase the companies’ performance via 
tracking the real location information of products or equipment 
throughout the supply chain. Nevertheless, the expected rapid industry 
adoption of RFID has not taken place up to today as no supply chain 
organizations in Malaysia have adopted RFID yet. At the other side, 
Academic researches on RFID’s adoption in supply chain domain are 
still lacking. Regarding the control power of retailers in the supply 
chain, it is important to explore and investigate the basic drivers and 
obstacles in deciding to adopt RFID in the retail supply chain (RSC). 
Hence, this study aims to identify and evaluate a comprehensive 
set of factors that may influence RFID adoption intention in RSC in 
Malaysia and ascertain the inhibitors and facilitators of the adoption. 
To do this, an exploratory survey questionnaire was applied to collect 
data from 221 IT and Management Personnel in both Retailer and 
Hypermarket Sectors. This data was analyzed using the structural 
equation modelling technique. As the results, a comprehensive 
theoretical framework of IT innovation adoption in the supply chain and 
at inter-organizational level of analysis was proposed. Considering 
strategic choice and institutional rationales perspectives, the 
framework provided a four-dimensional evaluation framework which 
includes technological, organizational, inter-organizational and 
environmental aspects of the adoption. The results showed that out 
of 27 proposed initial factors, 14 factors were found to be important 
in the intention to adopt RFID in RSC in Malaysia. They are financial 
justification, return on investment, ease of use, trialability, reliable 
maturity, standard maturity, organizational readiness, organizational 
scale, employees’ cooperation, coercive regulatory pressure, 
normative trading partner communicability, mimetic competitive 
pressure, availability of adoption support and privacy & security. It 
was also found that high costs of RFID adoption, Low rate of return 
on investment, existing of a weak market competition environment, 
unavailability of information, service providers and equipment of 
RFID technology, small volume of transaction and lack of proper 
communication between the organizations and their trading partners 
are the important barriers toward the RFID adoption. Meanwhile, 
easiness of using and implementing RFID, acceptable reliability of 
data captured by RFID, high organizations’ readiness in adopting 
RFID and high employees’ cooperation in adopting IS like RFID 
technology was found as the facilitators toward the technology 
adoption. The results also indicated that perceived technological 
factor of RFID could mediate the relationship between RFID 
adoption intention and its organizational, inter-organizational 
and environmental drivers. Moreover, it was observed that high 
level of RFID radicalness provides a greater profound effect on 
the relationship between technological factor and RFID adoption 
intention, indicating the moderation effect of RFID radicalness. 
Upon the results of the research, managerial implications and 
scholar contributions were discussed accordingly.
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For decades now, tourist revisit intention has been the subject of debate 
in the tourism discipline, and especially within marketing. Although 
the tourism industry is growing worldwide, the industry continues to 
experience unpredictability over revisit intentions. Heritage is one 
of the core tourism products which have the potential to appeal to 
tourists, since heritage attractions permit the tourist to explore and 
experience the priceless character of past and present. However, 
when compared to other tourism segments, studies of tourist revisit 
intention in the discipline of heritage tourism, and especially for the 
case of Malaysia, continue to be neglected. Thus, the present thesis 
serves as a bridge to fill the gap and remedy the inconsistent empirical 
findings, by investigating tourist perceptions in the context of heritage 
tourism. The theoretical framework of the present study includes three 
constructs of independent variables namely perceived authenticity 
(object-based and existential authenticity), perceived novelty risk, 
and experiential value perception (host-guest relationship and 
activity). Empirical assessment of the theoretical framework includes 
a survey of 510 tourists who visited heritage tourism destinations in 
Malaysia, specifically Melaka and Penang. The resulting data were 
analysed through a process of multivariate analysis namely Structural 
Equations Modelling (SEM) using Analysis of Moment Structures 
(AMOS) software. The findings of the present thesis enhance the 
understanding of heritage tourism revisit intention behaviour and 
heritage tourism itself in several ways. The present study revealed 
support for previous research that perceived authenticity as the main 
construct of tourist revisit intention. The results demonstrate that the 
tourist is influenced to some extent by the originality and authenticity 
of the heritage products offered at the heritage sites located at Melaka 
and Penang. Furthermore, as the focus of this thesis is solely the 
study of perceived novelty risk, the study contributes to enhancing 
the understanding of the effect of novelty risk with revisit intention. 
The results indicate insignificant effect between perceived novelty 
risk with revisit intention. There is a similarity with other empirical 
findings on risk, as most researchers agree that the intention to 
revisit is affected when the destination is risky. The results also 
contribute to the understanding of the effects of experiential value 
perceptions on revisit intention. The results show that experiential 
value can be considered an influential construct that contributes 
to the tourist intention to revisit. Both host-guest relationship and 
activity provided at the destinations lead to enhanced knowledge 
and greater understanding of other cultural and heritage products. 
The findings from the study reveal that satisfaction partially mediates 
the relationship of perceived authenticity and experiential value 
perception to revisit intention. The present study also contributes 
to the empirical evidence of the effect of tourist motivation on the 
relationship of satisfaction and revisit intention. The results reveal 
that the effect of satisfaction and revisit intention is moderated by 
tourist motivation. The findings of the present study contribute to the 
literature on tourist behavioural intention by furnishing new empirical 
evidence on the effect between perceived authenticity, perceived 
novelty risk, and experiential value perception. Nevertheless, with 
regards to practical implications, the findings from the present study 
may aid tourism-related organisations, providers, and marketers, in 
understanding tourist behaviour and intention, and also in terms of 
marketing and strategizing for heritage tourism.
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